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and  load  alleviation  structural  Fatigue  (Uj 
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OHIO  STATE  UN  1 V  COLUMBUS 

ASPECTS  OF  RELIABILITY  UNDER  CONDITIOimS  OF  EL?  vated 
TEMPERATURE  CREEP  AND  FATIGUE.  <U) 

DESCRIPTIVE  NOTE?  SUMMARY  KEPT,  1  FEB-1  OCT  62, 

•TAR  OB  3 VP  FREUDENTHAL.A.M.  ; 

Contract;  AF33  616  628b 
Proj:  / 3b i 
Task:  73siu6 

MuNIToK:  ASD  TuRo3  267 

UNCLASSIFIED  REPORT 

Supplementary  nuTe;  report  on  metallic  materials, 
descriptors:  •airframes,  guided  missiles, 

STRUCTURES,  RELIABILITY,  AVlATlUN  SAFETYi 

Safety,  mathematical  Prediction,  equations, 

DYNAMICS,  LOaDJNo  IMlCMaNICSJ,  AERODYNAMIC 

LOADING,  life  EXPECTANCY,  AEROeLASTICI I y, 

AEKOThERMOeLaSTICITY ,  CREEP,  FaTIGuE  (ME 

LHANicS),  SUPERSONIC  flight,  supersonic 

PLmNES*  (U) 

the  SOLUTION  OF  The  PRObLEM  OF  ATTAINING  ADEQUATE 
SAFtTY  AND  RELIABILITY  IN  SuPtRSONIC  AIRCRAFT 
STRUCTURES  OPERATING  UNDER  lONUItjonS  UNDER  WHICH  ThE 

damaging  effects  of  cycle  sensitivity  (Fatigue) 

AND  TIME-SENSITIVITY  (CREEP)  uF  ThE  STRUCTURAL 
MATERIAL  COmbINe  in  GRADUALLY  REDUCING  The  resistance 
OF  The  STRUCTURE  REQUIRES  ThE  OE  velopment  UF 
SIMPLIFIED  PROCEDURES  FOR  THE  EVALU  A  T I  UN  OF  THE 
COMBINED  0 Afl AGE  ACCUMULATION,  which  EMBODY  BOtH  THE 

physical  and  probabilistic  as  pects  of  design,  the 
present  Report  attempts  to  develop  the  basis  for  an 
approach  to  solution  of  this  problem,  for  which 

NO  ADEQUATE  EXPtRI  MENTAL  INFORMATION  EXISTS  aT 
PRESENT,  une  of  its  PURPOSES  IS  to  provide  the 
GUIDELINES  for  the  planning  ok  tests  and 
experiments,  the  results  of  which  would  be  RELEVANT 
FOR  STROCTURAL  DESIGN.  (AUThOK)  (U) 
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NANO  COKP  SANTA  MONICA  CALIF 

R  t  V  ;  £  irf  mNO  ANALYSIS  OF  CUMUL  AT  I  VE-FAT  1  QUE-0  AMaGE 

THEORIES*  C  U  > 

mU^  W3  8zP  KAECHE'Lt, LLOYD  5 

Rfc.PT.  NO,  MEMO,  RM36SQPR 
CONTRACT:  AFH9  638  700 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •AIRCRAFT,  *FATIQuE(MECHANIC5)  t 

structural  parts,  airframes,  design,  stresses, 

ANALYSIS,  MATHEMATICAL  ANALYSIS,  theory  c u ) 

identifiers:  1963,  miner's  theory,  vallurps 
theory,  ^ROVER'S  THEORY,  CORTEN-LOOLAN  THEORY, 
FRUEDeMTHAL-HELLLR  THEORY,  STANLEY'S  THEORY,  (U) 

THIS  MEMORANDUM  CONTAINS  THE  RESU  A  STUDY  OF 
cumulative  FATIuUE  DAMAGE,  IT  SHOhS  that  there  are 
CERTAIN  KEY  ASSUMPTIONS  WHICH  can  be  I  DENT  l  F I  ED  IN 
CURRENT  Theories,  these  ASSUMPTIONS  DETERMINE 
general  Trends  in  The  structural  weight  REQUIRED  TO 
provide  a  satisfactory  fatigue  life  when  a  particular 

ThEURf  IS  USED  FOR  F A T I GUE-PKE V tNT  I  VE  DESIGN  OF  A 
flight  structure,  the  key  ASSuITTIONS  HAVE  TO  DO 
WlTn  THt  WAY  FATIGUE  DAMAGE  is  assumed  to  OCCUR  at 
different  stress  amplitudes  when  THtY  aRe  applied 
alone  and  when  They  are  M  I  XtD  WITH  OTmER  SThEsS  ampli 
TOOLS  (As  IS  THE  CASE  IN  AIRCRAFT)  , 

IAUIHuR)  (U) 


UNCLASSIFIED 
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UNCLASSIFIED 
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NGKThKOP  aircraft  INC  hawthurne  cauf 

INVLSTI<*ATIUN  of  a  method  for  the  prediction 
OF  VIBRATORY  RtSPONSE  AND  STRESS  IN  TYPICAL  FLIGHT 
VEHICLE  STRUCTURE.  (U) 

AUO  o3  30VP  WHITE, R, ft. JELDRED.K.E.  J  ' 

ROBERTS. W.H. ; 

CONTRACT?  AF  33(6l6)-82l9 
proj:  1370 
Task:  137009 

monitor:  asd  tdr62  aoi 
unclassified  report 


DESCRIPTORS;  '(♦AIRFRAMES,  YIBRaTION),  STRUC 

tures,  stresses, ttest  methods,  test  facilities, 

MODELS  (SIMULATION),  DESIGN,  CONSTRUCTION, 

MODEL  TESTS,  SONIC  FATIGUE,  FAILURE 

(MECHANICS),  SCALE,  RELIABILITY.  (U) 

Identifiers;  1943,  snark.  (u» 


THE  PREDICTION  OF  THE  VIBRATORY  RESPONSE  OF  A 
COMPLEX  STRUCTURE  SUCH  AS  AN  AIRCRAFT  FUSELAGE  OR 
MISSILE  TO  A  RANOOM  EXTERNAL  FORCING  FUNCTION  WAS  THE 

primary  task  of  this  project,  previous  attacks  on 

THE  PROBLEM  have  SHOWN  IT  IS  NOT  POSLBBLE  TO 
ESTIMATE  VIBRATORY  RESPONSE  WITH  USEABLE  ACCURACIES.' 
LOCAL  AND  REMOTE  ACCEPTANCE,  TRANSMISSION  THROUGH 
STRUCTURE  AND  TO  SUBSTRUC  TURe,  WHICH  ARE  ALL  THREE 

dimensional  phenomena,  and  randomness  are  a  Few  of 

THE  COMPLEXITIES  IN  VOLVED.  THE  TIMELINESS  ANq 

importance  off  the  STUDY  is  due  to  its  concern  with 
STRUCTURAL  in  tegrity  and  reliability,  the  various 
NEEDS  FOR  BETTER  HANDLING  OF  NEft  PHENOMENA  IN 
STRUCTURAL  DYNAMICS  are  GIVEN.  PREVIOUS  STUolES 
HAVE  I  NO  I  CATED  ThAT  PRIORITY  SHOULD  GO  TO 
EXPERIMENTAL  STUDIES,  {N  PARTICULAR  THE  DYNAMICALLY 
SIMILAR  STRUCTURAL  MODEL.  THE  CONCEPT  IS  PRESENTED 
ALONG  WITH  A  DEMONSTRATION  WHICh  INClUDES  DESIGN,  CON 
STRUCTIUN,  AND  TEST  OF  SUCH  A  MODEL*  THE  EX 
PERIMENThL  TOOL  UNDER  STUDY  ftjLL  PROVIDE  A  RE 
LI AblulTY-BY-DESIGN  APPROACH  WHICH  SHORTENS  ThE 

design  period  by  providing  design  inputs  early  in  the 
DEVELOPMENT  of  a  ne«  system,  the  models  will  be 
ESPECIALLY  USEFUL  IN  SPACE  BOOSTER  PROJECTS  WhERE 
DIFFERENT  payloads  are  substituted,  sub  STUDIES  In 
SUPPORT  OF  MODELING  WERE  CONDUCTED.  IMPROVED  MODEL 
LAWS  «NU  CONSTRUCTION  TECHNIQUES  WERE  DEVELOPED. 


( AU  i  HOR ) 


(U) 
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AERONAUTICAL  RESEARCH  JNST  OF  SWEDEN  STOCKHOLM 

analysis  of  the  probability  of  collapse  of  a  failsafe 

aircraft  STRUCTURE  consisting  of  parallel 

ELEMENT*.  (U) 

descriptive  note:  final  rept. 

feb  br  svp 
REPT.  NO,  HU-961 
CONTRACT:  AF6 1  052  573 

PKOu:  AF-IR67 

Task:  ir«7oh 

mon  i  tor  i  rtd  tdr-63»h2jo 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  reprint  on  structural  ANALYSIS 
methods, 

DESCRIPTORS:  {.AIRCRAFT,  FaTIQuE  (MECHANICS)). 

(•STRUCTURES,  FALlLUt  (MtCHANlCS),  PROBABILITY,  FRACTURE 
(MECHANICS),  LOADING  (MECHANICS),  LIFE  EXPECTANCY, 

maintenance,  medny,  gust  LOADS,  numerical  METHODS  ♦ 

PROCEDURES,  AIRFRAMES  (U) 

identifiers:  j?6m  (U) 

A  study  IS  made  of  THE  PROBABILITY  OF  COLLAPSE  Op  A 
FAIL-SAFE  structure,  consisting  of  a  number  of 
parallel  members,  subjected  to  a  Random  load 
spectrum.  In  the  individual  members  a  fatigue 

CRACK  FIRST  INITIATED  AND  FAILURE  OF  THE  MEMBERS 
OCCURS  due  TO  a  heavy  load  ON  THE  WEAKENED  MEMBERS. 

THE  PROBABILITY  OF  ELEMENT  FAILURE  IS  OBTAINED  BY  A 
COMBINATION  OF  THE  PROBABILITIES  OF  CRACK  INITIATION 
AND  OF  MEETING  A  LOAD  EXCEEDING  THE  RESIDUAL  STRENGTH 
OF  THE  MEMBER.  THE  PROBABILITY  OF  CONSECUTIVE 
ELEfiEHT  Failures  is  deduced  from  the  probability  of 
failure  of  the  individual  members,  collapse  occurs 

WHEN  ALL  MEMBERS  ARE  BROKEN,  OR,  IN  PRACTICE,  AFTER  A 
CRITICAL  NUMBER  UF  ELEMENT  FAILURES.  THE 
PROBABILITY  OF  COLLAPSE  OF  THE  ASSEMBLY  DURING  THE 
WhOLE  SERVICE  LIFE  IS  THE  SUM  OF  THE  PROBABILITIES  OF 

all  the  inspection  intervals,  a  numerical 

PROCEDURE  FUR  CALCULATING  THE  PROBABILITY  OF  COLLAPSE 
WAS  DEVELOPtD  AND  EVALUATIONS  WERE  MADE  FOR  AN 
ASSLMBLY  OF  SIX  IDENTICAL,  PARALLEL  MEMBERS, 

DIAGRAMS  OF  THE  PROBABILITY  OF  COLLAPSE  P  VERSUS 
THE  SERVICE  LIFt  TIME  T  ARE  PLOTTED  FOR  VARIOUS 
LENGTHS  OF  REGULAR  INSPECTION  INTERVALS,  ASSUMING 
DIFFERENT  VALUES  OF  THE  CRACK  INITIATION  AND  STRENGTH 
REDUCTION  PARAMETERS  INTRODUCED.  (AUTHOR) 
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ENv»  I  f»t.£«  I  Nvi  SURVEY  OF  AIRCRAFT  STRUCTURAL  FAILURES 
(.AO^EO  uY  corrosion,  FaTIQUE,  AND  AURAS  1  On  «  <  U ) 

descriptive  note:  final  kept,  for  iq  jun  63-ai  jan  6m, 
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un classified  report 
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DESCRIPTORS:  (*AJRFRAMES,  FAILURE  (MECHANICS) ) , 

AIRCRAFT,  HELICOPTERS,  CORROSION,  FATIGUE  (  MECh  AN  I  CS  )  » 
A8RASJVEJ*  erosion,  sOnoED  joints,  METALS,  ROTOR  blades 

(RuTaRY  wlNGs)  ,  HONEYCOMB  CORES  (U) 

A  SURVEY  OF  army  AIRCRAFT  STRUCTURAL  FAILURES 
CAUSED  ii  Y  CORROSION,  FATIGUE,  AND  ABRASION  WAS  MADE 
TO  wEFlNE  CRITICAL  AREAS  OF  FUTURE  STRUCTURAL 
RESEARCH*  The  PRIMARY  SOURCE  OF  DATA  WAS  THE 

army  failure  reports,  ^equipment  improvement 
recummenoation*.  because  of  the  great  number  of 
reports  available,  a  sampling  was  made  consisting  of 

BASIC  AIM FRAME  FAILURES  on  FOUR  HELICOPTERS  AND  TWO 
FiXEO-WING  AIRCRAFT  FQR  THE  PERIOD  1  JANUARY  1963 
TO  Jl  AUGUST  1963*  THE  REPORTS  WERE  ANALYZED 
INDIVIDUALLY,  AND  THE  DATA  WERl  CONSOLIDATED* 

analysis  of  all  data  revealed  four  significant 

PROBLEM  AREAS;  (!)  CORROSION  AND  FATIGUE  OF 
PRIMARY  AIRFRAME  STRUCTURE?  (2)  separation  of 
METAL  bunded  joints  on  rotor  blades:  (3)  EROSiOn 

of  ROTOR  BLADE  LEADING  EDGES!  AND  (H)  SUSTAINING 
ROTOR  BLADE  BALANCE «  (AUTHOR)  <U) 
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ReShonsc.#  (U) 


DESCRIPTIVE  note:  rEPT.  FOR  may  o2-JUL  6H, 
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ElDRED,X.  M,  ; 

REPT*  No,  !'4  0R"6R“226 
CONTRACT:  AFJ3  *>s/  82  l  o 

PROu:  13/0 

Task:  13/uus 

MONITOR:  AFFOL  TKM  16u 

on classified  refort 

SUPPLEMENTARY  NOTs.; 

Descriptor*:  («siroctural  parts,  vibration), 

(•VIBRATION,  CORRELATION  TECHNIQUES),  (•AIRCRAFT, 
vibration),  (•aerospace  craft,  VIBRATION),  FLIgHT, 

DYNAMICS,  C0nT,<0u  systems,  mathematical  prediction, 

FORCE  (MECHANICS) ,  FATIGUE  (MECHANICS),  LOADING 
(MECHANICS),  ACCELERATION,  OsCIulATION,  EXCITATION, 

ACOUSTIC  propert l£S,  AEROOYNAMIC  CHARACTERISTICS, 

ENuINE*  AND  1(0  TOrS  ,  NOISE,  EnUaTiOnS,  DESIGN,  NUMERICAL 
ANALYSIS,  mODlLS  (SIMULATIONS)  (U) 

the  d e s i 'j •'i  of  Fatigue  rlSistanT  structures  for  high 
speed  aircraft  ano  aerospace  vehicles  depends  largely 
ON  The  PRfc.0 I CT I uN  OF  REALISTIC  ACOUSTIC,  FLUCTUATING 
AERODYNAMIC,  ANy  ENGINE  VIBRATION  ENVIRONMENTS  ANu  ON 
the  estimation  of  the  attendant  vibration  levels  of 

STRUCTURAL  COMPONENTS  and  ATTACHED  EQUIPMENT,  the 
PRACTICAL  ENGINEERING  LIMITATIONS  ON  THE  MATHEMATICAL 
AND  NUMERICAL  analyses  required  to  treat  such 
STRUCTURES  RIGOROUSLY  rY  CLASSICAL  DYNAMICS 
NECESSITATE  STUDIES  OF  ALTERNATE,  APPROXIMATE 
METHODS.  In  THE  REPORT,  A  DEFINITIVE  STATEMENT  IS 
PRESENTED  OF  THe  EMPIRICAL  APPROACH  FOR  DETERMINING 
C 0 K K E L A  I  lONs  BEIrtEEN  THE  EXCITATION  ENVIRONMENT  AND 
THE  VIBRATION  ReSPONSE  OF  TYPICAL  FLIGHT  VEHICLE 
STRUCTURES  a  V  MtANS  OF  STATISTICAL  ANALYSES  Op 
MEASURED  VIBRATION  OATA.  THE  VARIOUS  ASPECTS  OF 
The  VIBRATION  Prediction  problem  ANU  THE  uEnEkAL 
philosophy  motivating  research  in  the  area  of 
EMPIRICAL  correlation  are  OISCUSSED.  specific 
TREATMENT  Is  GIVEN  TO  THE  EFFECTS  OF  BANOWIDTh,  MODAL 
DENSITY,  ANO  SUrFACl  PRESSURE  SPACECORREL AT  1  On  ON  THE 

CROSSCORREEATIOn  OF  ENERGY  TRANSMITTED#  iU) 
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second  seminar  on  fatigue  and  Fatigue  design*  <u> 

JUN  6H  99P  n  R  A  N  G  E  R  » J  »  } 

RePT  »  N'J.  TK-S 
Con trac  r ;  nQnk26691 
PNOj:  MRu6*f  H70 

UNCLAbSIFiEU  nEHORT 

SuPPLc.mEN  r  ARY  NO  T  c. : 


REPRODUCTIONS  RlLL  BE  fiAuE  IN  BLaCK  AND 

T<  H  l  T  t  ONLY. 

descriptors:  (♦symposia,  fatigue  (mechanics))*  (*fatigue 

(MECHANICS),  AIRCRAFT),  (•TEST  FACILITIES,  AIRCRAFT), 
lOaDINu  (MECmaNIls),  TEST  METHODS,  TESTS,  TEST 
E  >3  U  I  P  M  t  N  T  t  SIMULATORS,  SAFETY,,  LIFE  EXPECTANCY, 
AIRFRAMES,  STRUCTURES,  SWITZERLAND  <U> 

THIS  SEMINAR  <i A s  uRuANlZSQ  TO  TAKE  ADVANTAGE  OF 
THE  pnEjEnCE  IN  THE  UNITED  STATES  OF  MR*  0. 

BRANGER,  CHIEF  cNGInEER  OF  FlUGvfEKK  EMMEN , 

THE  S  A  I s  S  GOVERNMENT'S  AIRCRAFT 
ESTABLISHMENT.  THE  mEPORT  CONCERNS  FATIGUE  OF 
AIRCRAFT.  A  FULl-SCALl  fatigue  jesting  FACILITY  aith 
FATIGUE  HISTORY  SIMULATOR,  AND  RESULTS  OBTAINED  WITH 
RESPECT  TO  RELIABILITY  IN  FATIGUE  OF  FULL-SCALE 
AIRCRAFT  STRUCTURES.  ID) 
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contract;  af33  bu  70H2 
PKOj:  AF-73S1 

task:  73^106 

monitor:  AFMu  TR-6R-HU 1 
U N C L A s S I F 1  E  U  REPORT 


Ot.SCR  I  p  ToRS  ;  i • A  I RFRAMES »  FAILURE  {MECHANICS) »  UFAILURE 
(MECHANICS)*  AIRFRAMES),  RELIABILITY,  STRUCTURAL  PaRTS. 
AEROJYNAMiC  lO AO  1 Nu  i  CRUST  LOADS,  THUNDERSTORMS. 

turbulence,  strength,  mathematical  analysis,  fatigue 

IMECHANIV.S>)  ,  TRANSPORT  PLANES,  COMMERCIAL  PLaNeS, 
bOMBERi,  FIGHTERS  (U) 

THE  TriEURY  OF  RELIABILITY  ESTIMATION  DEVELOPED  IN 
PREVIOUS  REPORTS  iWAOD  TR61-53.  ML- I DK-6M-300 ) 

HAS  6EEN  APPLIED  TO  THREE  TYPES  OF  AIRCRAFT,  a 
CIVILIAN  TRANSPORT,  A  HEAVY  BOMdER  aNU  A  FIGHTER 
DESIGNED  dY  CURRENT  PROCEDURES,  fQR  WHICH  OPERATIONAL 
RECOROS,  MULTIPLE  STRUCTURAL  TESTS  AND  RECORDS  OF 
SERVICE  EXPe.RiE.NCE  ARt  AVAILABLE,  FAILURE  RaTeS 
FOR  CRITICAL  ULTIMATE  LUAD  CONDITIONS  HAVE  bE£N 
EVALUATED  ON  THE  uAsIS  OF  DATa  OBTaINlD  FkOH  VARIOUS 
SOURCES  ANO  COMPARED  ftjTH  SERVICE  EXPERIENCE, 

LIVcS  ASSOCIATED  „  I TH  EQUAL  RjSK  UF  ULTIMATE  LOAD 

failure  and  fatigue  failure  iqR  initial  structural 
fatigue  damage)  have  also  been  computed,  the 
obtained  numerical  values  which  reflect  current 
DESIGN  PRACTICES  CAN  SERVE  AS  Tn£  BASIS  FOR  A 

rational  comparative  reliability  analysis  of  nEa 

DESIGNS  INVOLVING  NEW  MATERIALS  AND  DIFFERENT  DtsIGN 

CRITERIA  ANu  missions  psectra  AND  profiles. 

UUThOR)  tU) 
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contents;  fatigue  MECHANISMS  and  fatuue  DAMAGE 
accumulation,  ar  a*  m.  freouenthal;  fatigue  crack 

PROPAGATION  In  SriEEl  SPECIMENS,  BY  •»*  /VEIbULL: 

FATIGUE  OESIGN  and  RELIABILITY,  BY  M. 

FREUuEnTHaL;  ANALYSIS  of  fatigue  1F.ST  RESULTS,  BY 
<V.  rt  E  I B  u  u  L  {  fatigue  OF  STRUCTURES,  dY  A.  U, 

PAYNE*  ,U) 
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DEVELOPMENT  AnO  STRENGTH  REDUCTION  OF  AN  AIRCRAFT 
STRUCTURE  USING  STATISTICAL  METHODS  FOR  DESIGNING 
AIRCRAFT  nITR  RlSPECT  TO  FATIGUE.  (U) 
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supplementary  notc;  prepared  fur  presentation  at  the 

ICaF-aGaRO  F a T 1  Gop  SYMPOSIUM  IN  PARIS*  MAY  16-18, 

19  6  1. 

OtSCR  1  P  Tors  ;  (.aIRCRaFT,  DESIGN),  ( *STA T  I  ST  I  C Al 
analysis,  F AT IGUt( MECHANICS) ) ,  STRUCTURAL  PARTS, 

LIFE  EXPECTANCY,  FR ACTURL ( MECHaN  I  CS  )  TU) 

regular  inspections  of  an  aircraft  structure  might 
form  A  VERY  EFFECTIVE  means  of  providing  an  adequate 
safety  uEvEl  WHuN  THE  INSPECTION  PERIODS  ARE 
0 1 T  c.  R  M I  N  E  U  D  Y  STATISTICAL  ANALYSIS,  IF  IT  IS 

assumed  that  a  crack  of  a  certain  minimum  length,  is 

ALWAYS  DETECTED  AT  THE  INSPECTIONS,  IT  IS  POSSIBLE  TO 
calculate  the  probability  of  collapse  of  the 
STRUCTURE  TOR  ANY  INSPECTION  PERIOD  AND  LIMIT  LIFE  OF 
THE  S  TRU^. « \'f*E ,  PROVIDED  THE  LOAD  SPtCVRUM,  The  TIME 
to  critical "crack  imitation,  as  well  as  the  crack 

PROPAGATION  and  THE  CORRESPONDING  REDUCTION  Of  the 
ULTI-iATt.  STRENGTH,  ARE  KNOWN  FROM  EXPERIMENTAL 
INVESTIGATIONS.  USING  SUCH  DATA  AVAILABLE  IN  THE 
LITERATURE,  NUMERICAL  EVALUATIONS  HAVE  BEE’!  MaPE, 
ASSUMING  VARIOUS  STRESS  LEVlLS  AND  INSPECTION 
PERIODS.  FROM  TnE  RESULTS,  THE  APPROPRIATE 
INSPECTION  PER  I  DOS  ARE  DETERMINED  AND  COMPARED  WITH 

the  c n a c k  propagation  time  to  final  Failure,  the 

APPROXIMATIONS  INTRODUCED  IN  THt  STATISTICAL 
ANALYSIS,  ARE  DISCUSSED,  and  SUGGESTIONS  are  made  for 
Future  THEORETICAL  and  experimental  INVESTIGATIONS. 

(AUTHOR!  <U) 
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DlSCH IP  TOR*:  < •FAILUREIMECHANICSJ  ,  PrObAB  J L I T Y )  , 

UPERkTIOhS  RlSEaRC.Hi  LIFl  EXPECTANCY,  RELIABILITY, 
FATloUE(MECHANJCS)  ,  AIRCRAFT,  STRUCTURAL 

PARTS  C  U  > 

TmE  PROBABILITY  THAI  41 T H I N  A  FUTURE  LAR6E  SECOND 
SAMPLE  NO  FAILURES  .«lL|.  OcCUR  BEFORE  THE  EXPIRATION 
OF  A  S  a  f  E  SlRVRE  LIFE  ESTIMATED  FROM  A  SMALL  FIRST 
S  A  M  P  L  c.  A  NO  THE  PROBABILITY  THAT  THE  PROPORTION  OF  ALL 
FUTURc  uBSERVATIOnS  FAILING  BEFORE  THl  ESTIMATED  SAFE 
S  t  R  7 1 C  E  LIFE  IS  S'lALLtR  THAN  A  GIVEN  PROPORTION,  aRE 
THE  TWO  MEASURES  OF  SAFETY  THaT  WE  ADOPT  HERE, 

assuming  iHl  lugarithm  of  the  fatigue  life  is 

normal  .iITH  KNO..N  VARIANCE,  WE  DERIVE  FORmUlAE  FOR 

rnt'sc;  measures  uf  safety,  setting  tme  safe  life  as 

SOMc.  FRmCTIUN  uf  THl  MEAN  ESTIMATED  BY  THE  FIRST 

sample,  wl  thl-n  compare  the  influence  of  other 

PaRAMcTlRS  ON  T ri E 5 c  MEASURES  OF  SAFETY.  FROM  TH>S 
ASSUMPTION  ir  Is  SHOWN  that  One  has  virtually  as  HIGH 
an  aSo'JRANCc  uf  SAFETY.  MEASURED  bY  THE  FIRST 
CRITERION,  WHEN  USING  ONLY  THE  MINIMUM  OF  THE  FIRST 

sample,  as  une  uOts  by  using  all.  the  observations  in 

THE  FIRjT  SamPLl.  IF  ONE  USES  THE  STANDARu  SEcONO 
CRITERION,  NAMElY,  the  CONFIDENCE  LEVlL  OF  a  lOi/ER 
TULlRANlE  B u U N 0 ,  AS  A  MEASURE  SUCH  AN  ADVANTAGE  IS 
NUT  RltmInED,  (AUTHOR)  C  U ) 
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descriptors:  (*aikcraft,  fatiguE(mecmanics)  ) , 

LOaDING(MECHANICs)  ,  LIFE  EXPECTANCY,  AERODYNAMIC 

LOaDINo,  structural  parts,  design,  stresses, 

vjRc  AT  BRITAIN  IU) 

PREupl  IN ARY  TESIS  WERE  MADE  TO  INVESTIGATE  A  METHOD 
OF  FATlsUE  LIFE  PREDICTION  IN  WHICH  FATIGUE  DaTA 
0  ri  T  A  I N  £  J  UNDER  A  SIMPLE  FORM  qF  RANuOM  LOADING  ARE 
SUBSTITUTED  FOR  ThE  DATA  HITHERTO  OBTAINED  UNoER 
SINUSOIDAL  TEST  CONDITIONS.  ThE  RESULTS  OF  THjS 
,VORK  Show  A  SIGNIFICANT  INCKEaSe  IN  ThE  ACCURACY  OF 
PREDICTION,  6uT  IT  IS  EVIDEnT  ThAT  FURTHER  allowance 
for  load  INTERACTION  EFFECTS  IS  NECESSARY,  IF  GREATER 
ACCURACY  IS  TO  dE  OBTAINED.  (AUTHOR)  (U) 
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supplementary  noTc.:  nato  furnished,  prlsented  at  the 

AGARO  SPtClALlSTs  MEtTlN-G  ON  STABILITY  AND 
LONTrOL,  2CJ-Z3  SEPTEMBER  1966  ,  CAMBRIDGE,  ENGLAND. 

descriptors:  {•aircraft,  dynamics),  (*guSt 
loads,  Control  SYSTEMS),  AEROEl AST  l  c l T Y  , 

RESPONSE,  FLIGHT  TESTING,  FAT UU£ { MECHAN l CS  )  , 

STABILITY,  DLSIGn  (U) 

LOCAL  ACCELERATIONS  And  AIRFRAME  loading  due  to 
aoTh  RIGID  BODY  AnO  STRdCTURAL  DYNAMICS  CONCERN 
PlLuTS  AND  DESIgNlRS  OF  AIRCRAFT.  GUST  RESPONSE 
AOVlrSeLY  EFFECIS  SYSTEM  MISSION  lFFECT l VENESS  BY 

oegraoing  structural  faTigul  life,  crev  and  Passenger 

COMFORT,  HANDLING  'JOALtTlES,  aNd  ..EmPON  D  E  LI  V  £  R  Y 
ACCURACY.  AIRCRAFT  TRENDS  AND  DEVELOPMENTS  THaT 
HAVE  PRtCIPl  TaTld  TrtlS  PROBLEM  AREA  ARE  DlSCUSStD. 

VARIOUS  control  system  philosophies  AND  TECHNIQUES, 
both  ACTIVE  and  passive,  that  have  BEEN  PROPOSED  AND 
InVlST  IviATEO  AS  A  MEANS  FOR  CONTROLLING  STRUCTURAL 
DYNAMIC  RESPONSc.  are  discussed,  the  use  of 
suitably  located,  sized,  and  phased  cuntrol  force 

I N P U T 6  LAN  GREATLY  INCREASE  ”hE  ClOSEd-LOOP  DaMPING 
RATIOS  of  The  L«j'»VcR  FREQUENCY  structural  modes, 

ALLcVUI  1NG  THE  ABOVE  PROBLEMS.  SUCH  STRUCTURAL 
DYNamIc  RESPONSc.  CONTROL  SYSTEMS  MUST  BE  COMPATIBLE 
<»  1 T m  OTHER  SUa-3YsTc.MS  SUCH  AS  TERRAIN  FOLLOWING  ANd 
R  j  G i D  BUOY  STABILITY  AUGMENTATION.  {AUTHOR  )  (U) 
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AVAILABILITY:  HARO  COPY  AVAILABLE  FRO.' 

SuPERlNTuNDt.'ir  OF  DOCUMENTS,  jPo,  WASHINGTON*  D. 

C.,  2U4u2,  SI. 23* 

DLSCRIPTOkS:  (♦AIRFRAMES*  FATIgUE(MECHANICS) ) * 

STREsSt-S*  CRACK  PROPAGATION*  DAMAGE,  CuRROSlUN. 
HECHAnICAL  FmSTEnERS*  JOINTS,  rtSTS,  BtARlNGS* 

LEARS,  LOADlNG(HLCHANICS) *  STRUCTURAL 

PROPERMlS  (0) 

CONlENTa:  The  NATURE  OF  FATIGUES  FATIGUE 
testing:  nomenclature  and  conventions;  stress 

CoNCENTRA r IONS J  CRACK  PROPAGATION  AND  RESIDUAl 
STRciNGTri  BACKGROUNDS  CUMULATIVE  DAMAGES  LOW-CYCLE 
FATIGUES  EFf-ECTa  OF  TtMPERATURE  ON  FATIGUES 
CORROSION  A i*0  FRETTlNuS  ACOUSliCAU  FATIGUES 
F  AC  I  OR  S  IN  THE  TATIGUE  bEHAVIqR  Of  COMPONENTS; 

FATIGUE  BEHaVIOR  OF  FasTE.NERS  AND  Or  MECHANICALLY 
FASTENED  joints;  THE  FATIGUE  BEHAVIOR  of  welded 
JOINTS  and  OF  AuhES I Ve.BONDEO  JOINTS?  BEARINGS* 

GEARS*  ANo  MONOLITHIC  cUMPOwEnTSS  THE  FATIGUE 
BEHAVIOR  of  built-up  structures  BEAM  SPECIMENS?  the 
airframe,  ano  its  environments  LOADS  AND 
environment?  structural  response,  design  and 

A  N  A  l  Y  3  i  j  S  STRUCTURAL  RESPONSE,  FUlL"SCALE  TESTING! 
considerations  DURING  SERVICE.  <U) 
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THE  PROBLEM  OF  STRUCTURAL  SAFETY  WITH  PARTICULAR 

reflrenCE  tu  safety  reoUirements,  iui 

NOV  S  7  2/p  LONER, H.  5 

RtPT •  NO.  AGARD-ISU 

UNCLASS  I F I tU  report 

Supplementary  ncTc:  nato  furnisheo.  presented  at  the 
meeting  of  The  STRUCTURES  and  materials  panel 
(6TH),  Hfc'uD  IN  PARIS  (FRANCE),  R-8  NOV  57. 

DESCRIPTORS;  (•AVIATION  SAFETY,  STANDARDS), 

(•AIRCRAFT,  DESIGN),  REVIEWS,  L  A  iV  ,  GOST 
L 0 A 0 3  ,  FATIGUE  (McCHANlCS)  ,  DAMAGE ,  AIRFRAMES, 
statistical  ANALYSIS  <U) 

The  main  TOPIC  OF  TnE  REPORT  IS  THE  HISTORICAL 
development  of  the  safety  concept  in  aircraft  design. 

THE  MtTHOoS  BY  <*H1CH  THt  PRESCRIBED  OfcGREES  OF 

safety  in  various  national  peculations  have  been 
ARRIVED  AT  are  uIScUSSEU  AND  COMPARISONS  are  made 
between  the  saflty  factors  laid  down  in  American, 

BRITISH,  FRtNCH  AMD  GERMAN  AIRWORTHINESS 
REGULATIONS,  OT.iER  SUBJECTS  DEALT  WITH  ARE  THg 
RELATIVELY  uF..»  STATISTICAL  CONCEPT  OF  SAFETY,  GUST 
LOADS,  FATIGUE,  A->iD  CUMULATIVE  DAMAGE  IN  FATIGUE, 
(AUTHOR)  ( u ) 
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DuSCRlpTOnS:  {•FaTIGuE( MECHANICS), 

•  CORROsluN),  (..McTaL  JOINTS, 

F  ATUut(MECHANICs)  )  ,  EROSION,  CORROSION 
INHIBITION,  INTERACTIONS,  SURFACES,  DEGRADATION, 
MICROsIROCTOrE,  COATINGS,  AIRCRAFT,  ALUMINUM 
ALLOTS,  M 0 L Y d D E N U II  COMPOUNDS,  SUcFiOES,  EPuXY 
PLASr I C  S 

IDENTIFIERS:  FRETTING 

TmE  INTRUSION  OF  FRfcT  T I NG  FaTJGUE  In  THE  FIeLd  OF 
FlImHT  STRUCTURES  HAS  mEEN  RESPOND  I rfLE ,  IN  MANY 
CASES,  FOR  THE  nIGH  STRENGTH  REDUCTION  FACTORS,  OF  lQ 
OR  MORE*  COMMON uY  ENCOUNTERED.  CONSEQUENTLY ,  a 
PRIMARY  OjJtCTIVc  OF  THt  REPORT  *AS  Tu  CONSIDER  THE 
E V  I u E N C L  TO  SUPPORT  THE  CLAIM  THAT  FRETTING  MuST  BE 

ranKpo  in  Importance  «ith  geometric  stress 
concentration  and  the  like,  when  considering  the 
FATIGUE  BEHAVIOUR  of  structures,  thus,  mean 
STRUCTURES  CURVcS,  CRAC*  PROPAGATION  AND 
NON-PROPAGATInG  CRACKS  AND  SOME  FUNDAMENTAL 
FREITlNU  FAHGUt  RESEARCHES  HAVE  BEEN  DESCRIBED 
AND  INTERPRETED  «ITH  THE  ELUCIDATION  UF  THE  FRETTING 
FATIGUE  MlCHANISM  IN  MlNO.  A  SURVEY  OF  CERTAIN 
ANTI-FReT  TtCHNIJUES  HAS  BEEN  InCLUuEU  NOT  ONlY 
TO  EMPhmSIZj.  THc,  o  A I N  S  TO  BE  MADE  IN  IERMS  OF 
STRUCTURAL.  cFFICUNcY  bOT  TO  JUSTIFY  1  HE  MAIN  THESIS 
TriAT  PRIMARILY,  TrlE  FITTING  FATIGUE  MECHANISM  IS 
CONTROLLED  dY  TME  STRESS  FIELDS  GENERATED  BY  THE 
CONTACT  OF  IAO  SURFACE  TOPOGRAPHIES.  (AUTHOR)  (U) 
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MAINTENANCE  SYMPOSIUM  ^CONTINUED  RELIABILITY  Of 
TRANSPORT  TYPE  AIRCRAFT  STRUCTURE**  WASHINGTON, 
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DESCRIPTORS;  {.COMMERCIAL  PLANES, 

FAl  IvjUl(MECHANICS)  )  ,  (.TRANSPORT  PLANES, 

FAT  l'-a'jC  {MECHANICS}  )  ,  CtvlL  AVIATION,  AVIATION 
safety*  stanjaros,  mechanical  properties, 

MAINTENANCE,  RELIaoIlI  f Y  *  LOADINg(MECHANICS)  , 

symposia  IU) 

IDENTIFIERS:  FEDERAL  AVIATION  REGULATIONS, 

FaIL-SAFc.  STRENGTH  (U) 

tme  paper  briefly  traces  the  origin  and  use  of  the 

term  *  F  A  T  I  GOE  *  IN  CiVlL  AVIhTIO.m,  SECTIONS  OF  THE 
C u R n £ n T  Fc-DERAL  AVIATION  REGULATIONS  PERTAINING 
Tu  K A C T U K 5  OF  SAFETY  AND  FAIL  SaFE  STRENGTH  CRITERIA 
FuR  FIXc.0  Wing  TRANSPORT  aircraft  are  briefly 
REVIEWED*  EMPHASIS  IS  alSO  focused  on  THE 
IMPORTANCE  UP  adequate  maintenance  INSPECTION. 

INTlrValS  and  PROCEyURES  for  AIRCRAFT.  (AUThOr)  IU) 
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SUPPLEMENTARY  NOTtJ  PREPARED  FoR  PRESENTATION  aT  THE  FAa 
MAINTENANCE  aYMPOSlUM  ’CONTINUED  RELIABILITY  Op 
TRANSPORT  TYPE  AIRCRAFT  STRUCTURE*,  WASHINGTON. 

U .  C*,  2-H  NOV  66* 

DESCRIPTORS:  (^COMMERCIAL  planes,  STRUCTURAL 

PROPERTIES),  ( #AIRFRAMES»  ST aTE-OF-THE-ART 
REVIEW)*  TRANSPORT  PLANES,  DESIGN,  lOA.O 

distribution,  jet  planes,  structural  parts,  test 
METHUOS,  corrosion  I  NH  I  8  I T i ON i 
FATIOUE(MECHANICS) ,  BONDING,  AIRPLANE  PANELS, 
aTEEL,  ALUMINUM  ALLOYS,  TITANIUM  ALLOYS, 

FRACTOuRAPHY  ,  RELIABILITY  (U) 

IuENTIFIERSj  COMPREHENSIVE  OPTION  STIFFNESS 
METHJD  ORGANIZATION  SYSTEM,  COMPUTER  ANALYSIS  (U) 

THE  Pm  PE  r  RlVIE»S  recent  advancements  in  the  design 
and  testing  of  MODERN  COMMERCIAL  JET  AIRCRAFT 
STRUCTURES  aS  VIE-VEU  bY  AN  AMERICAN  MANUFACTURER, 
ADVANCEMENTS  ARE  CONTINUALLY  bEINv,  MADE  IN 
STRUCTURAL  CRITERIA,  (ieTHOOS  of  ANAL  Y  a  I  S  ,  materials 
and  PROCESSES,  STRUCTURAL  testing,  and  the  USf  of 
fl£c.t  experience,  each  of  these  areas  is  discussed 
and  EXAMPLES  ar&  presented  to  SHOW  hOw  these 
ADVANCEMENTS  are  EMPLOYED  TO  ENSURE  CONTINUED 
STRUCTURAL  INTEGRITY  OF  AIRCRAFT.  (AUTHOR)  (U) 
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(♦COMMERCIAL  PLANES,  RtLlAOlLITY)  ,  MAINTENANCE, 
MAINTAINABILITY,  STATE-OF-THE-ART  REVIEWS,  DESIGN, 
AIRFRAMES,  SuNIC  FATIGUE,  TEST  METHOwS, 

SYMPOSIA.  CORROSION,  TURBULENCE, 

U0ADIN«(MECHANICS) ,  VIBRATION,  GREAT 

BRITAIN,  CIVIL  AVIATION  IU) 

identifiers;  small  planes,  private  planes  (uj 

A  PRESENTATION  OF  TmE  BRITISH  A I  RCRA'F  f 

CORPORA) ION  APPROACH  TO  the  PROuLtMS  UF  MAINTAINING 

A  HIGH  jTaNJaRO  OF  STRUCTURAL  InTcGKIIY  IS  PRESENTED* 

THE  DISCUSSION  IS  RES  fR  I CTED  TO  THOSE  TOPICS  /.HlCn 
II  IS  THOUGHT  RILL  BE  CF  INTEREST  TO  THOSt 
RESPONSIBLE  FOR  AIRCRAFT  MAINTENANCE,  (AUTHOR)  (U) 


29 


UNCLASSIFIED 


/ZQMl  t 


UNCLASSIFIED 


DOC  i<EPOHT  I  ou  1  JG*  APhY  SEARCH  CONIROl  Nj.  /ZOmLI 

Au-06/  1SI  1/3  lR/R 

03U«lAS  MKCMaFT  CO  !Nc.  LONu  o^ACH  LALlF  aIRCrAFT 
Di  V 

THE  eFFtCTS  of  TIME  In  SERVICE  on  structural 
InTc-GKITT  of  OLDER  TRANSPORT  AIRCRAFT,  (U) 

66  UP  LUKE  ,  R  •  H.  { 

UnClAsSIFIEo  REFonT 

SUPPLEMENTARY  note:  PREPARED  For  presentation  aT  the  faa 
rtAINlENANCE  SYMPOSIUM  • cON  T I NU£D  REL I  Ad  I L  I  T Y  Of 
TRANSPORT  type  AIRCRAFT  STRUCTURE , *  WASHINGTON, 

0,  C.,  2*R  NOV  I V  66 « 

DtSCR I pTORS ;  ^TRANSPORT  PLANES,  RELIABILITY}, 

( •COtlMtRCl  AL  PLANES,  RELIABILITY),  MmINTENANCE, 

life  eapectancy,  airfrap.es, 

FATUUE(MECHaNICS)  ,  »EAR  RESISTANCE,  TIME, 

DAMAGE*  ECONOMICS,  CIVIL  AVIATION  (  U  } 

identifiers:  small  planes,  private  planes  (u> 

ALTHOUGH  THERE  IS  a  CONNECTION  between  TlrlE  IN 
SERVILE  And  fatigue  effects,  it  is  NOT  A  CLEAr»CUT, 
SrRAlvjHf-clNE  TYPE  uF  RELATIONSHIP.  THE  EFFECT  OF 
flight  tine  on  structural  integrity  is  greatly 
modified  by  operating  conditions,  pilot  technique, 
and  the  ouauty  of  MAINTENANCE  and  inspection,  of 
These  FACTORS,  MAINTENANCE  and  inspection  is  PROBABLY 
THE  MOST  IMPORTANT.  EXPc.RIE.NCE  SHOWS  THAT  FaTiGUE 
DAMAGE  DOES  Tend  TO  INCREASE  WITH  TIME  IN  SERVICE, 
but  proper  iNSPtcrioN  and  maintenance,  which  become 
rtORt  IMPORTANT  as  The  AIRPLANE  ages,  <*  l  LL  FIND  THESE 
CONulTlONS  and  correct  them  before  serious  damage  is 
CREATED,  the  actual  SERVICE  Life  df  the  AIRPLANE 
is  USUALLY  DETERMINED  bY  AN  ECONOMIC  FACTOR  RaTHER 
THAN  A  ,»£aRuUT  FACTOR.  (U) 
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U.jCLAaS  IF  l£0 

u-DC  KEpOrtT  blSuIOGRAPHY  SEARCH  CONTROL  NO.  /ZQML1 
A Vi i  1/3 

national  aeronaut ical  establishment  Ottawa  (Ontario) 

Lu.i  ALT  I T  J  0 1  FLiGriT  LOAD  SPECTRA  FOR  LIGHT  AIRCRAFT, 

c  u  > 

uEL  6/  3dP  b£«<ELL,R*  T»  ! 

RtPT.  N  J  «  NAE-LR-M95 

monitor:  nrc  ioou2 

UwCLAbSIFlEO  REPORT 


DlScRIPTOwS:  (*JET  ThAINiNu  PLANES, 

h  A 1  ]uOE( MECHANICS) ) •  TERRAIN  AVOIDANCE,  LOW 
hLTITUUE,  AERODYNAMIC  LOaDINu,  LIFE  EXPECTANCY, 

PIlOIS,  rOuEKAnCtStPriYSIOLOGY  )  ,  FLIGHT 
f  t.  a  T  i  Nj  ,  GUST  LOAOSi  AIRFRAMlS.  ATMOSPHERIC 
i*i  0  T  {UN,  CANADA  <U) 

IuEuTIFIEkS:  aero  COMMANDER  6G0E  AIRCRAFT, 

PIPER  PA-23-2SU  AZTEc  C  AIRCRAFT,  SAdRE  S 

aIkCRaM,  1-33  AIRCRAFT,  LIGHT  AIRCRAFT  <U) 

AN  ANALYSIS  IS  PRESENTED  OF  MORE  THAN  1,300  HOURS 
FLIGHT  LOADS  RECORDS  OBTAINLD  FROM  dGHT  AIRCRAFT 
EnGAoEO  IN  t0.t  ALTIlUDE  T  ERR  A  I  N-FOLCO  W  I  WG  OPERATIONS. 

II  lb  S >i 0 <> N  THAI  CONTINUOUS  OPERATION  in  THE 
AVERAGE  LOW  AlTITUOl  ENVIRONMENT  REuUCES  THE 

estimated  fatigde  life  by  a  factor  of  15  to  i  when 
COMPARED  „17M  The  NORMAL  OPERATING  ENVIRONMENT,  AND 
in  the  limiting  cunditIuU  imposed  by  pilot  tolerance 

ThI’J  FacTuR  IS  INCREASED  TO  90  TO  l,  (AUTHOR)  <u) 
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\' 


dOL  RLpOkT  dlbLlUGRAPHY  SEARCH  CONTROL  NO*  / ZQML 1 

Ad-673  R2*,  1/5  *0/11  1/3 

LuCKHt-E|)-CAl  l  FORN  1  A  CO  d U K 0 A N K 

ThE  DEVELOPMENT  OK  DYNAMIC  TAXI  DESIGN 

PROCEDURE;,,  (yj 

DESlRIPTIvE  NOTE!  FlrtAL  hEPT., 

JUN  6o  3V6P  ..IONuT.J.  E.  JDURUP.P. 

C.  iGAMoN.M*  A.  IgIuSBUkG.T.  a*  • ORT  ASSE  * 

r.  ; 

CONlRACi:  F A-67-AA-1&32 
monitor:  faa-aus  6d-ii 

unclassified  report 


DESCRIPTORS;  (•RDNoAYS,  L  0  a  D  l  N  G  (  M  E  C  H  A  N  I C  S  )  )  , 

I  A  a  1  I  N  v> ,  STANDARDS*  K  ATUUE(MECHaNICS)  , 

OEd l UN  *  SURFACE  ROUGHNESS  »  P  u  u  E  R  SPECTRa, 

dynamics,  lomputer  programs,  take-off,  digital 

lOmp'JTlKs,  NUMERICAL  METhOoS  and  PROCEDURES, 
aircraft  landings,  Landing  gear 
Identifiers;  design  lkiterja, 

uR«priS(ChARTSl 
FuUR  FORMS  OF  DYNAMIC  TmX|  ucSluN  PROCEDURES  iVERE 

DcveloPlo  that  consider  the  thReE  dimensional 
ChAHALTeR  OF  THE  R  U  N  iV  a  y  /  t  A  X  I  w  a  t  surface  environment. 
ThESE  Procedures  ALONG  »,  I T  H  ThEIR  POTENTIAL 

criteria  that  were  adapted  to  Ensure  structural 
Integrity,  may  ue  CATEGdR l ZtD  AS  ARblTRARY,  DISCRETt, 
OtTtKniMlsTlC,  and  STATISIICAL*  tHEY  DIFFER  IN  THE 
AsSUMtO  MODEL  OK  THE  TAxI  EnV I RdNMEnT .  ALSO 

included  is  a  discussion  of  parameter  variations, 
Procedures  for  USt  OF  ThE  CRITERIA,  PROCEDURE  FOR  THE 
UPDATING  UF  The  METhOOS  And  A  COMPLETE  DIGITAL 
CumPUTEh  program  FOk  use  in  taxi  analyses,  and  for 
UPDATING  the  CRITERIA.  *.  A  u  T  h  0  K  I  (U) 


{ U ) 
(U) 
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iu;L  rttpOuT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZQML1 

Ay-otiJ^ou  1/3 

KAMA'l  A|Ri_RaFT  oLOChFlELO  CONN 

E.aLuATjOn  OF  HtLl COPTER  FLIGHT  SPECTRUM  DATA.  (Ul 

OtSuKlPflvE  NOTE :  '/INAL  REpT., 

ulT  bo  1  1 9 P  PORTtRF I ELO , jOriN  D.  ■ 

MaLONlY .PAUL  F.  5 
RLPl.  NO.  R-739 

contract:  uAAJOi'-6/-c-ooss 

PNOJJ  0A.1-F-UZ20H-A-1R6 

Task:  i-f-ia^zo't-a-ih&oi 
MuNITOR;  usAAVLAbS  TR-68-68 

UnClASSIFIEU  kEPOrT 


OtSCPlPIORS:  ( *HtL  ICUpTERS  ,  LOaDING(mECHANICS)  )  , 

{ • A E R 0 U  Y w a f 1 1 C  lO AO  l  No  ,  HtL  i  CuPtErS  )  ,  TRanSPOkT 
PLANtS.  FATlGUE(NECHANlCS)  .  LIFE  EXPECTANCY. 

WEIGHT,  TAKE-OFF,  (.LIMBING,  LEvEl  FLIGHT, 

FLIGHT  SPEEDS,  OtSCEuT,  AIRCRAFT  LANDINGS, 

F  RcjOEimCy  .  STATISTICAL  D  i  STR  1  EuT  I  ONS  ,  FLIGHT 
ItaflNG,  MISSION  PROFILES,  simulation 
IuEfiT  IFif.rtS:  H-t  AIRCRAFT,  H-R7  AIRCRAFT,  H-BR 
AIRCRAFT.  OH-1B  AIRCRAFT,  CH-R7A  AIRCRAFT, 
u  h  -  s  R  a  aircraft 

TnL  KtPoRT  EVALUATES  HELICOPTER  FLIGHT  SPECTRUM 
U  a  T  A  PREVIOUSLY  RECUROEO  ANu  pUcjLI5hED  IN  OTHER 
kuPUKTS,  »<  I  f  H  EMPHASIS  ON  THE  Un-1B  UTILITY, 

CH-M7A  c  *  R  G  0  •  AND  Cri-SRA  lOaP  LIFTING 
Hr.LiCOPiERS  AS  USED  IN  THE  aP'mY  ENVIRONMENT.  A 
1. 1 II  i  T  c  0  STATISTICAL.  ANALYSIS  OF  THE  DATA  IS  PRESENTED 
FuK  THOSE  PARAMETERS  FOR  A  H I C  H  SUFFICIENT  DATA  WERE 
AvAlLAUtE.  The  REPORT  JnClUuES  A  COmPARISUN  OF  THE 
F u 1 oHT-nEaSuKED  OhT A  WITH  ThE  SPECTkUm  APPEARING  JN 
APPEND!*  A  ij  F  CIVIL  AERONAUTICS  MANUAL  6, 

A  1,0  .ill. i  |  HE  ASSUMED  FATIuUe  S  U  cJ  S  T  A  i\T  I  a  T  I  0  N  SPECTRUM, 

W , « t  R  E  ThIS  >t  A  S  AVAILABLE,  DISCUsSIOw  ANU 

Evaluation  of  the  spectrum  variations  that  oo  occur, 

PARTICULARLY  as  they  MIbHT  AFFElT  COMPONENT  FATIGUE 
Livts,  ARE  also  INCLUDED.  A  METHOD  FOR  DERIVING  AN 
OPERATIONAL  SPELTKUM  FOR  THL  CLASSES  OF  HELICOPTERS 

Evaluated  ib  presented  along  with  discussion  of  some 

Of  The  CONSIDERATIONS  and  JuPGMtNT  WHICH  PLaY  a  PART 
IN  the  EST Abu  1 ShMENI  OF  A  RATIONAL.  CONSERVATIVE 

spectrum  for  the  critical  components*  (author)  <u) 


(U) 

(U) 
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UNCLASSIFIED 


UOl  REpOrT  9  I 8L I OGR APH Y  SEARCH  CONTROL  NO.  /ZOMLl 

Au-ovJ  «  2  T  20/11  I/O 

MASSACHUSETTS  MSI  OF  TtCn  (.AMBkIDGL  DEPT  OF  MECHANICAL 
ENGINEER  l  n  G 

Random  vIoRaTIOh  studies.  (u) 

DESCRIPTIVE  No  T  t  J  FINAL  SCIENTIFIC  REPT.  1  NOV  63-30 
OCT  6b, 

OUL  6V  10P  nArNOPP  ,UEAN  C.  { 

Contract:  af  4v(63e)-m4 

PROj:  Ap  «  9  7  8  2 

TaSk :  97«2u 1 

MUNITUK;  APOsR  69-1906TR 
unclassified  report 

Supplementary  note:  see  also  ad-693  6  2  q  , 

DtScKlPTOrfS:  (•AIRFRAMES,  STRUCTURAL  PROPERTIES}! 

vlbRAllOig,  HYSTERESIS,  F  A  T  J  GuE  (  M  EC  m  An  I  C  S  )  , 

REVIEWS  (U) 


DURING  THE  CONTRACT  PERlOo,  RESEARCH  rt'AS 

concentrated  in  the  follO«h.g  Four  areas: 

NuNUINEaR  and.  particularly,  hYsTeretic  system 
RESPONSE  to  STOCHASTIC  inputs:  FATIoUe  and  firsi 
passage  failure  prediction:  analysis  of  coupled 

STRUCTURES?  AMO  T n E  APPLICATION  OF  AUTOMATIC  CONTROL 
PtNMC  JPlES  TO  TmE  REDUCTION  OF  STRUCTURAL  VIBRATION. 
(AUTHOR)  ( U ) 
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U w<-  KEpiikT  tilBLlDGrcAPHY  SEARCH  CuNTRuL  NO.  /ZQMLl 

Aui-69/^Uft  1/3  1  / 1 

ROYml  AjHlRaFT  lST AdL 1 ShMLNT  FAKNBOROUGh  (ENGLAND) 

SjNULt  IMPACT  blUDltS  OF  RAIN  ErOSIQN.  PART  1. 

p n t l i (i i im a r y  evaluation.  (UJ 

DtSCRlPTIvE  note;  techn'cal  repT.» 

APR  6  V  36P  FYALL.A*  A.  {SMITH, P.  } 

RtPT,  NO.  RAE-TR-6VOb6 

Unclassified  report 


UtbCRlPTOHS;  (•AIRFRAMES,  •EkOSIUN), 

(•RAlMDRuPS.  ERUblUN),  SuPERSOnIc  FLIGHT, 

INHaCT  Shock,  shuck  resistance,  water  impingement, 

FLO..  SEPARATION,  SURFACE  PROPERTIES,  STRESSES, 

UEF  ORMAT  l  ON  ,  CRACKS,  CRATER  I  imG  .  SHOCK  WAVES, 

HIGH  ALTITUDE,  ALL-WtAThER  A  V  I  A  T  1  0  N  ,  ACRYLIC 
REPINS,  GUIDED  MISSILES,  EXPERIMENTAL  DESIGN, 
gRlAToRjTAIN  ( U ) 

identifiers:  *natek  erosion,  radial  flow  (U) 

techniques  uf  high  speed  photography, 
photomicrography  aNu  profilumeTry  have  seen  applied 
Tu  Thl  study  OF  SINGLE  IMPACTS  OF  WATERdROPS  WITH 

fas f-Mo j iiiG  surfaces,  various  features  of  ThE 

COLLISION  PROCESS  are  DtSCRIEEO  INCLUDING  PRESSURE 
Buiud-up,  radial  velocity,  flo'Y  separation  and 
OolIQUItY  OF  SUKFmCl,  interpretations  are  given  of 
Tilt  *) h M a G t  SITES  ANu  OF  ThEIR  POSSIBLE  CORRELATION 
With  MULTIPLE  IMPACT  EKuSjON.  PrlOTOtLASTlC  STUDIES 

Oh  impact  indicate  That  pre-stKlSs i ng  of  the  target 
Surface  may  uCCuR  BlFORE  COLLISION  and  the 
Implication a  OF  THIS  PHENuMlNON  for  high  altitude 
FlIUmI  are  UlSCUSbEU.  (AUTHOR)  (U) 
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HOC  REPORT  aibuIOGKfiPHY  SEA^H  CONTROL  NO.  /2QMLI 

An" /u J  Rib  13/13  20/11 

CuLWMbU  UNJV  Nl(i  YuRK  oF.PT  OF  CIVIL  ENGINEERING  AND 
E  N  (j  1  M  t  E  R  I  N  G  MECHANICS 

fatigue  mechanisms,  fatigue  performance  and 

STRUCTURAL  INTEuRITY.  ( U  ) 

DtSCRlPT I vE  NOTE:  FINAL  REPT.  mAK  63-SEP  69* 

OEC  69  3RP  FREU0EnThAL,A.  M.  J 

Contract:  nonr»266(9m 
PnOj:  IMR-06R-R70,  NR-06^-RR6 

UnClASSIFIEU  report 


descriptors:  (•structural  PARTS* 

•  FATIGUE (MECHANICS)  )  ,  RELIABILITY,  AIRFRAMES, 
oRlOGES,  SPACECRAFT,  CRACKS,  CRACK  PROPAGATION, 

LOADING ( MECHANIC^ ) ,  SHEAR  STRESSES, 

M  urostructure  '  (U) 

ThE  ftOR<  CiF  ThE  INSTITUTE  WAS  CONCENTRATED  IN 

Three  principal  areas:  metal  physics  and 

MIcROMEcHaNISmS  of  fatigue:  EXPERIMENTAL  and 
ThEURLTlCAL  SOLID  MECHANICS:  EXPERIMENTAL  AND 
ThEURETiCAL  STRUCTURAL  INTEGRITY  and  RELIABILITY. 

ThE  PRINCIPAL  ACCOMPLISHMENTS  OF  RESEARCH  WORKERS 

of  the  institute  in  these  three  areas  are  outlined. 

UuTmOR)  <  u  ) 
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DDL  KEpOrT  BIBLIOGRAPHY  SEARCH  CuNTROL  NO.  /ZQML1 
Ad- 7  02  7  d v  7  /H  b/  16 

Ra.\o  LOrtP  Santa  monica  calik 

C h E N 1 L A l  EQUILIBRIUM  PROBLEMS  WITH  UNBOUNDED 
Constraint  sets,  (U) 

Ftd  7 u  2SP  dlGELOWf JAMES  H.  5DEHAVEN, 

James  c.  i Shap iro.nurman  z.  t 
Rc.PT.  NO.  RM-S9S2-PR 
CONTRACT;  F ‘H62Q-67-C-Q0ti5 

unclassified  report 


DlSlRIPTOrS  :  (•CHEMICAL  EQUILIBRIUM,  *PHYS  I  OlOGY )  , 
(•CONTROLLED  ATMUSPHERES,  CHEMICAL  EQUILIBRIUM), 

ca«bon  dioxide,  mathematical  models, 

HROGRAMM i No ( COMPUTERS )  ,  d I OCttEM  I  STRY  ,  LIFE 
SUPPORT 

Identifiers;  rand  project 

AN  INVESTIGATION  OF  THE  USE  OF  MATHEMATICAL  MODELS 
TO  tXPLORt  THE  CHEMICAL  ASPECTS  OF  PHYSIOLOGICAL 
SYSTEMS;  THIS  Dc.AlS  VV I T ti  THE  THEORETICAL  AND 

computational  aspects  of  understanding  the  chemistry 
Of  human  PHYSIOLOGICAL  FUNCTION,  the  QUESTION  OF 
existence  of  solutions  to  problems  having  unbounded 

CONSTRAINT  SETS  15  INVESTIGATED  BY  RELATING  THEIR 

existence  (or  nonexistence)  to  a  property  of  a 
solution  to  an  auxiliary  chc.miCaL  equilibrium  problem 
WITH  A  BOUNDED  consi RAIkT  set.  an  EXAMPLE  system  is 
selected  consisting  of  oases  in  contact  with  an 

Av.uEuU$  BUFFER  SOLUTION  A  I  A  UNIFORM  TOTAL 
HYDROSTATIC  PRESSURE  and  1EMPEraTURE.  The  NUMERICAL 
PRUULLN  ok  DETERMINING  the  AMOUNT  OK  C02  TO  be 
Auotu  To  ACitlEVc.  A  SPECIFIED  PARTIAL  FRESSURE  OF 
C  u  2  IN  1HE  GAS  PMASc.,  AnD  ITS  EFFECTS  ON  THt 

composition  of  the  total  system,  is  solved  by  using  a 
ProLEoUrE  SUGGESTED  BY  THE  cONCtPT  OF  UNBOUNDED 
CONSTRAINT  SETS.  FIimOINoS  MAY  APPLY  TO  DESIGN  OF 

artificial  like-support  systems  needed  in 

Extraterrestrial  environments  Related  to  air 

force  missions.  ( author »  (U) 


(U) 

(U) 
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DOC  «E?0kT  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /2QMLI 

AO-70J  68a  13/13  ZO/11 

PuLUEChNIC  INST  OF  BROOKlYn  M  Y  OEpT  OF  AEROSPACE 

engineering  and  applied  mechanics 

Investigation  of  plates  and  shells  under  external 
loading  and  elevated  temperatures,  f u ) 

CIAK  70  2  0  P  KEmPnERiJOSEPH  J 

R  t  P  T •  N  0 ,  PlbAL“7G“l0 

Contract;  f**m62o-6V-c-oo'/2 

PROj:  AF-9782 

Task:  97b2ui 

monitor;  a  f  o  s  r  70-os3inR 

unclassified  report 


Descriptors;  (•airframes,  loadingimechanicsu  , 
CYLINDRICAL  rfODUSi  STRUCTURAL  ShELLSi  metal 
pl a t os •  laminates,  Elasticity,  creep,  bending, 

oUCKCl.NGiMtCriANlCS)  i  COMPRESSIVE  PROPERTIES  (U) 

T ML  STUDIES  BRIEFLY  DESCRIBED  In  THIS  REPORT  STEM 

Fro m  continuing  investigations  of  plates  and  shells 
UNoc-k  external  loading  and  elevated  temperatures,  and 
Include  FROaLEMS  of  special  interest  to  designers  of 

MISSILES  AND  aIkCKAFT.  CHAPTER  I  DISCUSSES  THE 
ANALYSIS  of  The  BUCkLINvj  and  posTbuckling  of 
NUNCJKCulaR  (OVAL)  CYLINDRICAL  SHELLS  AND  RELATED 

experimental  investigations,  THt  effects  of  boundary 
CO Null  l  o  N  s  %  and  THE  aPPlILAIION  of  exact  finite 
Deformation  theory  of  three-dimensional  elasticity  to 

The  S  I  Art  I  L  I  T  Y  PROBlEN.OF  THICK**  CALLED  CYLINDERS* 

Chapter  t  ocscRiBts  investigations  of  stress 
CohLENTraI I  ON  PkOBLEMS  FOR  SPHERICAL  SHELLS, 

Chapter  3  discusses  investigations  of  the  effects 
ot  creep  in  plate  and  shell  structures,  chapter  r 
ret  ers  to  recent  v<okk  on  wave  propagation  in  layered 
Shells,  (author)  iu) 


unclassified 
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UuC  Hlh>Ot\T  uIBlIUGKAPHY  SEaRlH  CONTROL  NU«  /ZOML1 

AJ*/‘J3  U*Hi  Ib/o 

b  U  U  1  H .« E  T  RtbLAnCh  INST  SaN  ANTuNJO  TEX 

P  n  0  C  F  t  D  I  M  >j  S  OF  THE  SYMPOSIUM  ON  NONDESTRUCTIVE 
Evaluation  OF  CuMpOnFIN'b  «Nu  MATERIALS  IN 
AEROSPACE.  A-EaPONS  bYSYcMb  AND  nUCLEAR 
APPLICATIONS  I7imi  HELD  At  bAN  ANTONIO,  TEXAS » 

ON  MPKlu  -i3-2S,  196V.  <U) 

6V  4bRP 

UnClASS  l  F  1  EO  KEPOrT 

AVAILABILITY!  PAPER  COPY  AVAILABLE  from  western 
Ptf«  loo  IcAlS  CO.,  l  3iiUU  r-  A  Y  MtR  ST  •  i  NORTH 
HULLYn'OoO ,  CALIF.  9l605  S^B.OG* 

SUPPLEMENTARY  t'-OTL:  PREPARED  IN  COOPERATION  fllTH 

a m e r l c m n  society  for  nondestructive  testing.  I n c • » 
san  a n i o a i o .  tex.,  South  Texas  section. 

Descriptors:  {•non-destructive  testing,  symposia). 

LASERS,  phuToElASTICITY,  CRACK  PROPAGATION. 
ultrasonic  radiation,  fatioueimechanicsi  , 

PE.mETKaT  ion,  MAGNETIC  RFbONAr-CE.  *ELl)S  . 

COMPOS: Tf  MATERIALS,  PRESSURt  vessels,  RADIOGRAPHY, 
neutron  ACTIVATION,  electronic  equipment. 

SPACECRAFT  ,  AIRFRAMES 

Identifiers:  penetrants,  holography  <u) 

ThiE  UUCoMEN  T  IS  COMPRISED  OF  REpRODoCTIUN  of  the  ms 
Papers  aHICh  .vERE  P  r\  E  S  E  i!  T  e.  D  at  the  SYMPOSIUM.  (U) 
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UuCLASSlF'lEO 


K&POkT  d l Bl I UG*APHY  SEARCH  CuNTROL  NO#  /  ZQML  l 
A  0  -  /  U  /  a  B »»  1/3 

Ac.RU, NAUTICAL  S YsTLMu  Dlv  R  i.G  H  T -P  AT  T  ER  SON  AFB  OHIO 

AIK  FURCE  A  I K C R A F I  STRUCTURAL  INTEGRITY  PROGRAMS 
A  I kPlmNf  «EuUlRtMtNTS.  <  U  > 

DtSCRiPHvE  NuTE:  TEuHNICAu  k E P T • t 

MAY  7 U  SIP  ,.ELLb  »hAkOLD  M.  ,  JR.J 

KlNb.lRoY  T  ,  { 

Rc.P1  .  NO.  aSu-TR-66-s7 
PKOjJ  mF-913h 
T mSn  S  V7h2cj 

UNCLASSIFIED  REPORT 

SOPPLC.NLNT  A*Y  NOTES  SUPERSEDES  RlPQRT  DATED  JAN  68, 
AD-fa^6  Rv2. 

DlSCRIPIOkS;  (•AIRFRAMES,  STRUCTURAL  PROPERTIES), 
oOiii»c.Rs,  TkAnSPORT  PlANES,  FIGHTERS,  TRAINING 

planes,  military  requirements.  Flutter,  sonic 

FATIUUL,  LuAulNG(MEChANlLS)  (U) 

Identifiers:  design  criteria  (u) 

TnE  REP  OR i  SUMMARIZES  REQUIREMENTS  FOR  THE  AIRPLANE 
PUHTiON  OF  the  aircraft  structural  integrity 
PROGRAM  BASED  UPON  THE  RESULTS  UF  EXPERIENCE  AND 
EVENTS  SINCE  THt  INCEPTION  OF  THE  PROGRAM  In  19S8. 

IT  SUPPLEMENTS  THE  uETAILED  STRUCTURAL 
SPtClF ICAT  IONS  FOR  AIR  FORCE  AIRPLANES  AND 
UPDATES  AlHuNAU r ical  systems  division 
TECHNICAL  REPORT  66-57,  DaTU)  JANUARY  196B# 

AhPL  1  CA^Lc.  military  specifications  are  referenced 
ThRUUGHoUT#  (AUTHOR)  (U) 
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UNCuASS  1  PIED 


UDC  riE.pO.iT  BIBuIOGkAPHY  SEARCH  CONTROL  NO »  /ZQML1 
Au-70o  027  1/3  20/11 

Toronto  on i m  (Ontario)  inst  for  aerospace  studies 
simulation  of  random  load  fatigue  in  laboratory 

TlsUNC..  (U) 

mar  7u  1 2 1 P  RAvISHAN^AR,T.  J.  5  ‘ 

RtPT.  NU,  oTl AS-REVILA-2V 

Unclassified  report 


DlSCRIPiOrs:  (*AIRFRaMES,  FAT!tUE(MECriANICS) )  , 

SIMULATION,  aerodynamic  loading*  gust  loads, 

TURBULENCE,  COUNTING  METHODS,  pOwER  SPECTRA, 

PROBAOlLlTY  DENSITY  FUNCTIONS,  CRACKS,  NUMERICAL 
ANALYSIS  (U) 

TnE  M t T h 0 j S  USED  IN  LABORATORY  SIMULATION  OF  RANDOM 
StRVUE  LOAu  CONDITIONS,  THAT  LEAD  IN  PRACTICE  TO 

fatigue  failure  e.g.  aircraft  structures,  are 

R  E  v  I  E  »'•  E  n  •  FIRST,  THt  I  N  1  ER-RELAT  I  ON  OF  THE 
ATMOSPHERiC  TURBULENCE  A I TH  ThE  RESULTING  LOADS  ON 
ThE  aIRcRaFT  ARE  DISCUSSED,  ThEiv  FOLLOWS  AN 

analysis  aNu  interpretation  of  service  load  histories 

and  A  Review  AND  COMPARISON  CF  THE  METHODS  IN  USE  FOR 
SIMULATING  SERVICE  LOAD  SPECTRA  OF  ARBITRARY  AND 

Random  loao  sequences,  both  random  loading,  using 
discrete  load  levels  ok  analogOoS  random  process 
TESTING.  aRL  DISCUSSED.  FoLL  scale  TESTING  is  ALSO 
RtviEwEn.  IN  APPENDICES,  STATIONARY  RANDOM 

PRuCL^SKS  and  fewer  spectral  DENSITY  functions  an 
Evaluation  of  probability  distributions  of  rms  gust 

VtLUClTlEs  AND  SOME  DAMAGE  ThEOkIES  ARE  PRESENTED. 

( Ay  ThuK  j  { U  > 
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unclassified 


DDC  REPORT  31BLI0GRAPHY  SEARCH  CONTROL  NO,  /ZQMLl 
A0-71i  259  1/3 

AUVlSORy  group  for  aerospace  research  AND  DEVELOPMENT 
Paris  (francej 

fatigue  loao  monitoring  of  military  aircraft,  tu) 

descriptive  notes  advisory  rept* 

AUG  70  8P 

RlPT.  NO,  AGAR0-AR-2b-70 

Unclassified  report 

SUPPLEMENTARY  NOTtS  NATO  FURNISHED, 

DESCRIPTORS:  (•AIRFRAMES,  •LOAOInG(MECHANI.CS))  , 

(•FATIGUe(MECHANlCS)  ,  MONITORS)  »  UET 
FIGHTERS,  JET  BOMBERS,  LANqInG  GEAR,  AERODYNAMIC 
CONTROL  SURFACES  (U) 

CONTENTS!  CURRENT  practices  and  PHILOSOPHIES  in 
monitoring  the  loads  experienced  by  aircrafts 
MEASUREMENT  and  analysis  TECHNIQUES!  AND  PROBLEMS 
and  NEEuS,  (U) 
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UhClASS I F IED 

uD<-  KEPOKT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZOMLl 

A  U “ 7 1 V  ISO  20/11  1/J  9/2 

AIR  FORCE  FLIGHT  UYNaMICS  LAB  WRIGHT "PATTERSON  AFB 

OH  J  U 

CRACKS,  a  FORTRAN  Iv  DIGITAL  COMPUTER 

PROGRAM  FOR  CRACK  PROPAGATION  ANALYSIS,  (U) 

DtSCRiPTJvE  NOTES  FINAL  TECHNICAL  REPT.  JUL  69-MAR  70, 
OCT  70  59 P  ENGLE, ROBERT  M,  ,  JR | 

REPT •  NO,  AFFDL-TR^70-107 
PR0J5  AF-1R67 
task:  iha7ur 

unclassified  report 


descriptors;  (•CRACK  propagation,  computer 

PROGRAMS),  (•AIRFRAMES,  IMPACT  TESTS), 

LOADING! MECHANICS)  ,  STRESSES.  NUMERICAL 
ANALYSIS,  FRACTURE  (MECH  AN  I  C  S’)  (U) 

IDENTIFIERS:  crack  computer  program,  fortran  r 

PROGRAMMING  LANGUAGE,  FORTRAN  (U) 

THE  REPORT  PRESENTS  A  DETAILED  DESCRIPTION  OF  A 
COMPUTER  PROGRAM  FOR  ANALYZING  CRACK  PROPAGATION  JN 
CYCLIC  LOADED  STRUCTURES,  THE  PROGRAM  HAS  THE 
OPTION  OF  USING  RELATIONSHIPS  DERIVED  BY  FORMAN  OR 
By  PARIS  FOR  CRACK  GROWTH,  PROVISIONS  ARE  MADE 
FOR  BOTh  SURFACt  FLAWS  AND  ‘THROUGH  CRACKS*  AS  WELL 
AS  f  HE  TRANSITION  FROM  THE  FORMER  TO  THE  LATTER, 

TmE  PRO(,RaM  UTILIZES  A  block  loading  CONCEPT 
WHEKEiN  THE  LOAD  IS  APPLIED  FOR  A  GIVEN  NUMBER  OF 

cycles  kather  than  applied  from  one  cycle  number  to 

ANOTHER  CYCLE  NUMBER,  ADDITIONAL  FEATURES  OF  THE 

program  are:  variable  PRINT  INTERVAL,  variable 
integration  interval,  and  optional  formats  for  loads 
input,  detailed  input  instructions  and  an 
illustrative  problem  are  presented,  (author)  <U) 


43 


unclassified 


/ZOmLI 


UuCLASSjF  1  £D 


UUL  REPORT  BIBLIOGRAPHY  SEaRCH  CqNT  JQL  NO.  /ZOML1 

i  8 1  2U/U  i/3  9/2 

CalIFORnU  ON1V  SAN  OIEvjO  LA  jOlLA  DEPT  OF  THE  AEROSPACE 
AND  MLChAixICAl  ENulNEERlNu  SCIENCES 

A  KvOi  TEr-TYPE  MtTHOu  FOR  MNJT&  ELEMENT 

Analysis  of  nonlinear  structural  behavior* 

VOLUME  II,  USER’S  MANUAL  FOR  PROGRAM 

BtnAVL,  (U) 

DtSLklPTIvE  NOTE?  FInAL  REPT.  1 7  OCT  69-17  OCT  7Qi 
"•O  V  7  U  10BP  hAFTna.R*  t.  :  MALLETT 1 R  • 

H  ,  •  N  A  C  h  H  m  R  ,  »V  •  • 

CUNIRACT:  F3J01WV-L-1899 

PrtOjJ  AF-1R67 

Task:  M67ui 

monitor:  aFFOL  TR-/0-U0-VUL-2 
UnClASSIF i  E  0  REPORT 


DcSCRIPTokS:  (  •AIRFRm.IES,  STRUCTURAL  PROPERTIES)! 

(•STKESSfS,  ^COMPUTER  PR06RAMS)!  INSTRUCTION 
MAnuAlS,  LOAD jNG(MtCHANICS)  , 

bUCKLING(MECHANICS)  1  STABILITY  (U) 

IDENTIFIERS:  FORTRAN,  BEHAVE  COMPUTER  program, 

FORTRAN  PROGRAMMING  LANGUAGE,  FINITE  ELEMENT 

analysis,  structural  analysis  (U) 

Tht  REPORT  CONTAINS  THE  DESCRIPTION  OF  THE  FORTRAN 

language  program  behave  that  was  used  to  obtain 

THE  NUMERICAL  RESULTS  FuR  THE  EAAMPlE  PROBLEMS  THAT 
A'KE  PRESENTED  AND  DISCUSSED  IN  VOLUME  I, 

program  behave  is  designed  for  the  analysis  of 
the  structural  BEHAVIOR  of  rigidly  JOINTED  PLANAR 
FRAMES,  the  finite  ELEMENT  used  for  the  ANALYSIS 
IS  The  ‘STABILITY’  ELEMENT  DESCRIBED  IN  SECTION  IV 
OF  volume  I.  BEHAVE  CAN  PERFORM  A  linear 
STABILITY  ANALYSIS,  A  MUOIFIfd  structure  method 
ANALYSIS,  a  DIRECT  NONLINEAR  ANALYSIS,  AND 

combination  of  the  above  analyses,  this  volume 
consists  of  three  PmRts:  a  user's  guide:  a 

PROGRAMMER’S  MANUAL!  AND  A  LISTING  OF  THE  PROGRAM  AND 
SU3R0UT INES,  (AUTHOR)  (U) 
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u.<Cl  ASS  I  F  i  ED 


DOC  KEpOkT  iUSuluGKAPHf  sE.A«C.H  CONTROL  NO.  /ZOML 1 

A  u  -  7 l  7  2  B  j  2U/11  I/O 

BueIng  bClExTlFlC  RESEARCH  LArjS  SEATTLE  WASm  MATHEMATICAL 
Am)  INFORMATION  SCIlNCEs  lAo 

A  KtVlE,,  OF  M I N E R  •  S  RULE  AND  sUoSEQUENT 
CjlnERAL  I  Z  aT  I  UNS  FOR  CALCULATING  EXPECTED 

fatigue  life.  <u) 

UEC  7 U  1VP  SAUNuERS.SAM  C.  | 

KEPT.  NU,  ul-32-1019,  RB 

UNCLASSIFIED  REPOkT 

SUPPLEMENTARY  NOTE!  REVISION  OF  PAPER  PRESENTED  AT  The 
AIk  force  CONFERENCE  ON  FATIgUE  and  fracture  OF 
AIRCRAFT  STRUCTURE  AND  MATERIALS.  H£lD  AT  MIAMI 
o  £  A  C  n  ,  Fla..  ON  l  5  ~  l  6  DEC  69. 

DtSCRlPTOwS:  (♦FATIGUE (MECHANICS)  .  MATHEMATICAL 

MUuElS),  (♦AIRFRAMES.  F A T I uUt ( mECH AN  I  CS  ))  , 

LIFE  txPECTANCY.  LuAu  I  NG  I  MECrtAN  I  CS  )  ,  DAMmGE 

aSslSSMEnT  .  STOCHASTIC  PROCESSES  (U) 

identifiers:  miner  rule,  miner-palmgren 

RULE  (U) 

ThL  PAPkR  RE-EXAMINtS  TriE  PriYSlcAL  ASSUMPTIONS 
W  n  I C  H  WfTRc  MADE  BY  THE  ORIGINATORS  OF  TnE  MINER" 

PAL'sREN  rule  FOk  THl  CALCULATION  OF  FATIGUE  life 

and  cites  publications  which  shuw  that  these 
ASSUMPTIONS.  CALLED  THE  Linear  cumulative  damage 
HYPOTHESES.  ARE  CONTRARY  TO  OUR  PRESENT  KNOWLEDGE 
ABOUT  ACTUAL  FaTIgUe  BEHAVTOK.  mO.YEVER,  WORK  IS 

also  discussed  «hicm  provides  Evidence  that  miner*s 

RijLE  i  S  BETTER  ON  Trie  AVERAGF  In  ENGINEERING 
aphe i cat i un j  than  any  other  rule  for  fatigue  life 
WHICH  Has  ilttM  ADVANCED.  THl  recent  technical 
papers  •.-.hick  rejOlVl  this  supposed  contradiction  are 
RlFlRlNcEo  and  THE  IMPLICATIONS  OF  THEIR  RESULTS 
EaPLAINED  I.m  FUEL  DETAIL.  (AUTHOR)  (U) 
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u.. classified 


DDL  REpOkT  BIBLIOGRAPHY  SF.aRlH  CONTROL  no.  /ZQMLi 

Au-7  1 7  /<»,)  20/  l  1  1/J 

CALiFOR.jiA  ON  1 V  SAN  0 1  £tjO  LA  jOlLA  oEPT  OF  THE  AEROSPACE 
A  0  iiLCrtAu  I  C  AL  tNGln£EWlNu  SCIENCES 

A  r.OlTER-TYPE  MtTnOj  FOR  FINITE  ELEMENT 
AhalYSIs  uF  N  0  N  l  I  h  E  A  r  structural  BEHAVIOR. 

VOLUME  l,  TuE  MODIFIED  STrulTURc. 

M  c.  T  H  0  u  •  <U) 

ULSCKlPT  I  v£  NuTES  FINAL  KEPT.  l7  OCT  69-17  OCT  70. 

■vjv  7 Li  2 5 6 P  HAFTN4  ,R.  T.  5MALLETT.R. 

H i  »NAChBaR,v»  » 

Contract:  f336  is-6V-c-i«99 

PkOj:  AF-1M67 

TaSn:  l*U70l 

munitor:  affdl  TR-70-13O-VOL-I 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  volume  2.  ad-717  ibi. 

DlSlRIPTOrs:  (•AIRFRAMES,  STRUCTURAL  PROPERTIES). 

(•STRUCTURAL  PARTS,  LOAD  I NG ( McCHaN l CS ) ) . 
oUCKUlNG(MEChAMCS)  »  STABILITY,  MATHEMATICAL 
MODELS,  ELASTICITY,  PLASTICITY  <U) 

Identifiers;  finite  llemlN?  analysis,  structural 
ANALYSIS,  degrees  of  freedom,  KOlTER  METHOD  (U) 

KuITEK'S  METHOD  FOR  THE  ASYMPTOTIC  ANALYSIS  OF 
PuST-bOcklInG  BEHAVIOR  IS  REFORmULTED  In  finite 
Element  notation  for  application  to  structures 
IuEAlWfD  BY  FINITE  ELEMENT  M  0  d  t  L  5  »  K0ITER‘S  method 
Is  HEREIN  AOAPTEO  TU  A  GENERAL  CLASS  OF  STRUCTURES 
EXH  1  u  i  T I  No  THE  COMMON  SnAP-THROuGH  (LIMIT  POINT) 

Type  OF  BUCKLING.  This  IS  REFERRED  to  as  the 
MuDlFlEo  STRUCTURE  METHOD.  IT  lb  ACCOMPLISHED 

by  modification  of  the  aciu.al  energy  functional  to 

C  r  FI  A  [  t  A  HYPOTHETICAL  MoDIFIF.D  STRUCTURE  HAVING  A 
SIHlCTLY  LINEAR  PRE-BUCKLINu  PATH  ALONG  A H I C H 
B  u  C  *  L  i  N  G  MUST  8l  OF  THE  BIFURCATION  T  T  P  E  .  ThE 
ANALYSIS  uF  THE  ACTuAL  STRUCTURt  IS  THEN  ACCOMPLISHED 
BY  APPLICATION  OF  KoITEK’b  METHOD  ThROUGH 
CuNjIDEraI ION  OF  THE  ACTUaL  STRUCTURE  AS  AN  IMPERFECT 
Vt,RoloN  OF  THE  MODIFIED  STRUCTURE.  THE  EFFECTS  OF 
PkE-buULINi,  NONLINEARITY  ArE  APPROXIMATED 

asymptotically,  the  use  of  the  modified 

STRUCTURE  METhOu  IN  CONJUNCTION  JVITh  DIRECT  METHODS 
Of  NONLJNC.AR  ANALYSIS  IS  LXaMiNlO.  A  HIGHLY 

accurate  e  i i, i t e  element  RlpresEnT at i on  is  employed  in 

P  r  tl  b  E  n  I  |  Nu  a  COMPREHENSIVE  NUMERICAL  EVALUATION  OF 
THE  MODIFIED  STRUCTURE  METHOD  OF  ANALYSIS  ON  THE 
Basis  of  A  NUMBtR  of  planar  trame  problems,  (U) 
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UNCLASS  If7  IED 


uuv,  REPORT  BIBLIOGRAPHY  SEARCH  CONTRUL  NO.  /^QMLl 

Al>-  7 1  o  SBn  14/2  14/5 

MlCiUAw  UN  1 V  ANN  A  n  B  0  R  InST  oF  SCIENCE  AND 
T  L  C  •'NOl  -  jt  f 

1 1 W  E  S  T  1  0,  A  T  I  0  N  Of  HOlOGRaPh  1  L  TOTING 

TtCHNlOjES.  (U) 

DcSCRIPT 1 v E  note:  SEMIANNUAL  «EpT»  NO.  4 ,  1  JUN“*7  NOV 
70, 

l-Eb  71  7  4  P  LElTh,EMdETT  N,  ;  VEST  • 

CHARLES  M.  i 
KtPl.  uO  *  242U-21-P 

CONTRACT;  uAAG46-69-C-Q017  ,  aRPA  0RDER-124S 
UnCLASSIF  IEU  REPORT 

SUPPLEMENT A  K  Y  NOTE}  SEE  ALSO  SEMIANNUAL  KEPT.  NO.  2, 
a  0 -  /  u  a  22P. 

DtScRlPlOKS:  ( *ST£REuSCOP  IC  PHoToGRAPHY,  LASERS  )  i 

l  •«nON-UEsT«UCT  IVt  TESTIN-o.  PhOT&cLAST  I  C  I  T  Y  )  , 
i  NT  f. «  K  L  K  i ,  M  t  T  £  K  S  «  AlRPLANc.  PAnELs,  SURFACE 
HRuPuRT  ltS  ,  OlSTuRTIoN,  ALUMINUM,  PHOTOGRAPHIC 
lEUNJNUES,  m 0 w E  f C 0 M 0  COaEB  (U) 

I  w»  E  ,m  T  »FIEr5:  *HOlOgRaPHY,  ACOUSTIC  holography, 

1  N 1  E  rt  F  c.  f<  o  M  E  T  R  l  C  HOLOoRAPhY,  l>UuTlpLE  A  A  VELENgTH 

HOlOGRAPhY,  COMPUTERIZED  SIMULATION,  WAVE 

EQUATIONS  { U ) 

TnE  REPORT  DISCUSSES  HOlOgRaPHIC  SCHEMES  FOR  THE 
DtTtcriON  OF  FLMViS  i  *,  HONEYCOMB  PANELS  AND  ALSO 
OebCRlBFS  THE  DEVELOPMENT  Or  A  METHOD  OF  REDUCING  THE 

Sensitivity  of  holographic  interferometry  of 

TkA'NSParEhT  ObJECTS.  AN  INTERFEROMETRIC  SCHEME  FOR 
DETERMINING  The  SURFACE  roughness  of  flat  objects  is 
PnESENTfD,  rtND  A  PLANNED  APPLICATION  OF  THE  TECHNIQUE 
TO  CURVED  OnJECIS  IS  DISCUSSED*  RECENT  ADVANCES  IN 
MuL  I  1PLF-T  RE»U£.,CY  mOLOuRaPhIC  CONTOURING  ARE 
DESCRIBED,  a  N  U  A  COMPARISON  of  HOLOGRAPHIC  AND 
ShauOW-mOIRE  COnTuUkJNG  SCHEMES  IS  PRESENTED.  A 
COMPUTER  SIMULATION  OF  ACOUSTICAL  HOLOGRAPHY  AND  ITS 
Use  FOR  REDUCTION  Or  ABERRATION  are  ALSO  DISCUSSED. 
(AUTHOR)  (U) 
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U')C  i< t p 0 K T  OltlLluGitAPHY  bEA^'.H  CJNTRuL  NC  *  /Z0ML1 

Au-/1*/Sa  1/3  20/11 

AI«  FuRcF.  fLluHt  DYNAMICS  LAB  A.*<  I  GHT-PaTTERSON  AFB 
Oil 0 


PKOC&tDiNuS  OK  THt  aIR  F  0  k  C  t  CONFERENCE  ON 

fatigue  and  f k a c t u r. t  of  aircraft  structures 

AND  MATERIALS,  held  AT  MIAMI  bEaCH,  FLA.,  lb- 
lo  DECEMBER  196V.  ( U ) 

DtSCRiPT  I  vF.  NOTE!  TECHNICAL  KEPT. 

SEP  7  u  8  7  b  P 

RlPT.  NO,  aFKi)L-TR-7u-19R 

O.gCLAbblFlEO  REPORT 


DlSlK 1 P 7 OrS :  l  *A  1RFRAMES ,  •StMpOblA), 

F  A  r  l  o-Jl  (  mECHaWJ  Ca  )  .  F  RACTUKL  %M£Ch*NlcS)  , 

CRaC«>  propagation,  LIFE  EXPECTANCY,  STRESSES, 

LO  A.)  1  Mu  (MECHANIC*  I  (U) 

The  OUCuMlNT  IS  COMpRiScO  of  papers  presented  at 

T ri c  AIR  FORCE  CONFERENCE  jM  FaTIGUE  OF 
aircraft  structures  and  materials,  sponsored  by 
T  i-i  c.  AIK  FORCE  FLloHl  DYNAMICS  LABORATORY 
(AfFOL)  and  THE  AIR  FORCE  MATERIALS 
LABORATORY  (AFML).  AIR  h  Or c E  SYSTEMS 
CUnMANU.  THE  PURPOSE  OF  TnE  CONFERENCE  A'AS  TO 
DISCUSS  TlChnuLOGICaL  auv ancemEn ys  *  ?<  fatigue  and 
fkacturp  ihlory,  t He.  conference  was  comprised  of 

T  l  N  TlChNICAL  SlSSIONS  (lNCoJ0lN<3  ToO  PANEL 
DISCUSSIONS)  ENTITLED  'THE  «0lE  OF  MATERIALS 
In  STRUCTURES'!  'FUNDAMENTALS  I  +  II’! 

'CRITERIA'!  'FRACTURE  I  ♦  Il'i  'PHENOMENA 
1  +  Ii'j  'ANALYSIS'!  'DtSlGN  AND  SERVICE 

eaperiemce*.  a  total  of  Fifty-six  technical 

PAPER*  kEKE  PRESENTEO.  (AUTHOR)  ( U  > 
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OOv.  KtpOhT  d 1 Ul IuGkaPHY  SEARCH  CONTROL  NO.  /ZQMLl 

A 1/  *  7  1  V  757  2u/il  id/  1 2  1/3 

A  1 1<  FJficE  MaTEKI  AuS  LAB  .tK  !  u  h  T -P  A  T  T  £  R  a  Ow  AFd  OHIO 

A.m  APPLICATION  OF  FkaCToRL  LONCtPTS  TO  THt 
PKLOILTiO.m  of  CKlUCAL  length  of  FATIGUE 
CkacxS.  PARI  I.  A  RlVIEiV  uF  PERTINENT 
AbPtcrs  OF  FRACTURE  -  (uEvELOPMtNT  of 
RELEVANT  concepts  of  LInEaR  ELASTIC 

F^aCTORe  .MECHANICS)  .  (  U  ) 

OfcScK'i  PT  I  vf;  note:  TECHNICAL  K  E  P  ^  •  OUN  69-JUN  70| 

J  A iM  7  l  7  VP  :)  A  V  I  S  ,  S  I  0 N E  Y  0  *  i 

R  LP I «  No.  AFmL-TK-70-202-3T-1 
PKOj :  AF-7351 

Task:  73bio« 

Uu CLASS  IF  IEU  REPORT 

SuPPLLHtNT AK Y  MOTt:  MASTERS  THESIS* 

DtSCrtlPTOKS:  ( *FRALTuRE (MECHANICS >  ,  REVIEWS), 

l  •  A  I  R  F  K  A  {,  £  3  ,  F'RACTORt  (MECHANICS  ))  »  CRACK 
PRuPAOAT ! ON  ,  STRAIN(HECHANJCS)  ,  stresses, 

F  AT  luUU  MECHANICS  )  ,  PLASTICITY, 

LOaO I  No ( mECHaN ICS),  ROCKET  cases,  aerospace 
craft,  auuminum  aluOts,  glass,  Elasticity, 
mathematical  analysis,  reviews,  theses  (U) 

identifiers;  Griffith  cracks  (U) 

the  purpose  of  this  report  is  to  synthesize 
Technological  concepts  of  fracture  oY  making  a 

HISTORICAL  REVIEW  OF  THt  LITERATURE  FROM  1913  UP  TO 
ThE  PRESENT  TlMt.  THE  PERTINFNT  ASPECTS  OF 
FhaCTuHe  aNo  THt  uEVELOPMtNT  OF  RELEVANT  CONCEPTS  OF 
LINEAR  tLASTIC  FRACTURE  MECHANICS  DERIVATIVES  WERE 
D  t  L  IncAtEU  A NO  aUMMftRlZtD  FuR  ThE  PREDICTION  OF  THE 
CRITICAL  LENGTH  Or  F  A  T  I  u  U  t  LRaCkS*  THE  PERTINENT 
ASPECTS  OF  FRACTURE  CONSISTED  OF  THt  SYNTHESIS  OF 
I  •.  Ij  L  I  S  3  ,  u  R  I  F  F  I  T  H  ,  U  R  0  fc  A  N  ,  l  R  W  I  N  .  ANO 
WES  I E«G a AhD * S  RtLEVANT  (HlOkETIcAl  CONCEPTS.  IT 
AtSU  oElI.mEaTES  SUYUt’S  AivAlYtIlAL  aNu  EXPERIMENTAL 
Rt'sOLTS  OF  THE  </  £  S  T  t  K  G  A  h  R  u  -  I  R  w  l  N  THtOREI  ICAL 

compliance  of  throuoh-thE-Tm i ckness  centrally  cracked 

Plate  and  ShEET  FOR  THE  DETtRM InATI ON  OF  PLANE-STRAIN 
ANU  Pu^NE-STRtSS  FRACTURE  TOUGHNESS  STRESS- 1  NTENS  I  TY 
PuRAiiLTfR  OF  mIoH  STRENGTH  aLlOYS.  (AUTHOR)  (U) 
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Ar. ><OnAU  r  I  c  A  L  REsEaRlH  INST  OF  S/.EDEN  STOCKHOLM 

S.oor  Of  INSPECTION  INTtRvALS  PoR  fail-safe 
S  I  R  0  C  !  U  (•  F  S  » 

;  y  rj/P  LGgAERTZ.SIGgE  {  L  I N  0  S  J  0  I 

Cj  u  *i  ^  «4  » 

R t P [ #  NO.  f FA-17J 

UwCLASSlFieo  REPORT 


OcSlripioks:  i «- m a i f i t e n a m c e ,  visual  inspection). 
i • A  I RFRAmES  «  DEGRADATION) ,  LIFE  EXPECTANCY. 

►  ATI  toUtl  MECHANICS)  *  !■  AiLORE  (MECHANICS)  » 

CRACKS.  cRaCn  PROPAGATION.  PrED I LT 1 OnS , 
aToCHASTiC  PROCESSES,  MONTl  CARLO  METHOD, 

S  W 1 0  C  N 

Identifiers:  pau  safe  structures,  scheduled 

MAINTENANCE.  UNSCHEDULED  MAINTENANCE 


BaSED  On  A  MlTHOD  OF  EVALUATING  THE  RELIABILITY  OF 
Fail-safe  STRUCTURE:,,  DEVELOPED  earlier  at  ffa,  a 

TmlORlTiCaL  INVESTIGATION,  APPLICABLE  TO  AN  AIRLRaFT 
AINU,  Has  BlEn  MADE  OF  T«l  INFLUENCE  OF  THE  LENGTH  OF 

inspection  intervals  vymiCm  are  o°th  constant  and 

VARYING.  mN  OPTIMUM  STUDY  StiOrtS  THAT  THE  LEAST  _ 

number  of  regular  Inspections  during  the  service  life 
is  OaTApltO  0 Y  MAKING  ESPECIALLY  THE  FIRST  INTERVAL 
CONSIDERABLY  LONGER  THAn  THL  fOuLOVUNq  ONES.  THIS 
RtSULT  PRESUPPOSES  THAT  AlL  FaTIGUE  CRACKS  OCCURRING 
may  bc.  STATISTICALLY  ANTICIPATED.  UNSCHLDULEO 
inspections,  randomly  distributed  in  time,  decrease 
KiSk  UF  total  Failure  sut  are  sho»n  to  le  much 

Ltss  LFFECTIVE  THAN  REGULAR  INSPECTIONS.  THIS  IS 
ALSO  DEMONSTRATED  in  A  hU.MEkICAl  EXaMPlE  ASSUMING 
CYCLU  jNbPtCTlUN  On  A  FLEET  OF  100  AIRCRAFT  Y.  P  H  A 
SAMPLING  uAIIO  UF  0.25  FOk  1  HE  REGULAR  INSPECT  I UNS 
AND  FjKtHlR  extra  RmMDOH  INSPECTIONS.  IT  IS 
CONCLUDED  T  m  A  T  UNSCfiEDUlEO  inspections  should  NOT  BE 
CARRIED  OUT,  UNLESS  a  COMPLETELY  UNEXPECTED  CRACK  HmS 

Btt*  founo,  which  will  mainly  happen  DURING  THE  first 
Part  of  tm£  servile  lifl.  iaotHoR)  tU) 


50 


UNCwASS I F i Eu 


/ZOrtLl 


UhClASS  I  F  I E 0 
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BaTTllLE  hEmOR  I  At  I IV  S  T  COlUiiBuS  OHIO  DEFENSE  METALS 

Information  center 

Concepts  in  fail-safe  dlSjg.m  of  aircraft 
structures.  iu) 

'•!««  71  2jP  oRoEn.DAVIO  i 

R  c.  P  T  »  NO.  oMjC  - MEMO ‘*252 
CuNTRACT!  r 336 1 5-7 1 -L- 1 06/ 

U(, CLASSIFIED  REPORT 


OtSCRlPTORS:  t  *  A  i  KK  RasIES  .  dESIGN). 

F A i LORE ! mECHaN I CS ) »  CRACn  PRuPaGaTION, 

FAT lGUt( MECHANICS)  *  sTRESStS. 

LOAD  1  Ho  ( riECH  AN  I  Cs  )  (U) 

IwEnTIFIEks;  *F  A  I L  SAFE  oEsiuN  { U ) 

In  order  10  OBTAIN  an  APPhAiSAL  Or  THE  STATE  OF  THE 
ArT  OF  FAIL-SAFE  DESIGN,  THt  AUTHOR  MADE  AN  l  N V£S  T  OR  Y 
OF  FAIL-SaFE  DESIGN  METHODS  aPPlIED  BY  VARIOUS 

aerospace  Companies  anu  Or  research  Worn  relevant  to 
t,,e  engineering  approach  of  fatigue-crack  propagation 

And  R  c.  5  1 1)  u  A  l  STRENGIn,  THIS  NEMuRANoUM  IS  BASED  On 
1 1,  FORMATION  FRO.i  uISCUSSIONS  a'ITH  personnel  of 
Several  CuMPAnIcS  And  RlSlAKCH  labor  a  tor i es ,  with  the 
main  r_ m p h a S  1  S  On  PLANE  sTkf.SS  ArD  TRADITIONAL 
FraCToRf.  n£nA  V  I  OR  •  1  HE  MEmORAnOUM  PRESENTS  A  BRIEF 
OlSv-rIPtIUN  of  1  HE  oENEaAl  approach  TO  THE  FAIL-SAFE 
Problem,  an  analysis  of  sevlRaL  of  the  existing 
MthiODS  THAT  USe.  THIS  APPROkCH.  INCLUDING  ThEIR 
SHORTCOMINGS.  AND  A  SUMMARY  of  the  data  required  for 
A  V)00o  fail-safe  DESIGN,  a  SPECIFIC  APPROACH 
PoOPOsEo  for  T He.  PRcSENTATIUN  IN  MIl-HDbK-5  of 
Data  PErTINlNT  TO  The  FAtL-SAFE  design  concept  is 
evaluated  in  terms  uf  its  applicability  to  that 

COn'.E'PT.  (AUTHOR)  (U) 
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PtOLtLOjNuS  OF  i*t  E  L  H  A  N  l  C  m  L  FaILDrES  PREVENTION 
GROUP  (11TH)  HELD  A]  WILLI  AMSOURti, 

VIRGINIA.  ON  7-b  APR  70.  (0) 

dlscrIptive  note:  technical  kept.. 

APR  71  HOP  SA..YLR.W.  T.  I 

Contract:  nouoih-69-l-oijs 
PkOj:  NR-2H9-01B 

MoN  1  TOR  :  Mf-  Pj  5 

UNCLASSIFIED  report 


DESCRIPTORS:  (•FATIGuEIMLCHANIcS)  .  SYMPOSIA), 

CRaCRS,  cRaCa  propagation.  PRESSURE  VESSELS, 

AIrFRAMEs,  ANTIFRICTION  oEaRINgS.  COMPOSITE 
MATERIALS,  NUtM-OESTRUCTl  VE  TESTING, 

FRACTuRE(MECriANlCS) 

IuEnTIFIEhS:.  FRACTURE  MECHANICS,  ACOUSTIC 
emission 

The  DOCUMENT  COVERS  DISCUSSIONS  BY  A  GROUP  Of 
Technical  SPECIALISTS  05  THE  TOPIC  'MECHANICAL 

fatigue  as  a  critical  faIlu*f  mechanism.* 

Sixteen  prepared  tanks  on  the  subject  are 

SoM'lAR  I ZEU  ANU  THE  EnSUJNu  aUoIeNCE  DISCUSSIONS 
RtPURTEu.  A  TECHNICAL  SuMrtArfY  OF  THL  COMPLETE 
PhOCELD i NGS  IS  INCLUDED.  (U) 


IU) 

(U) 
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DOC  T  G  I  B  l  1  uGK  A  PH  Y  SEARCH  CONTROL  NO.  /ZQMLl 

A J-/2S  U2«  2U/II  20/12  1/3 

air  force  materials  lab  wrh,ht-patterson  afb  ohio 

Aim  application  UF  F'KACTuRK  CONCEPTS  TO  THE 
PncOICT  10.J  OF  CRITICAL  LENGTH  Of-  FATIGUE 
C K A L K ^ •  PART  II.  A  REVIEW  Oh  PERTINENT 
AbPt-CTS  OF  FRACTURE  (THEORETICAL  ANU 
AimALYTJcal  ASPECTS  of  fatigue  OF 

METALS).  (U) 

OtStRlPT  ivE  NOTE!  TECHNICAL  REPT.  JUim  69-JUN  70» 

A,'R  71  11JP  UAVIS.SIONEY  0,  J 

Rs.PT*  NU.  AF!iL-TR-70-202-PT»2 
PkO  j  ;  AF-73S1 

Task:  /3aius 

U.mClASS  I  F  1  EU  REPORT 

SuPPlc-MEimTArY  note;  MASTER’S  THESIS.  SEE  ALSO  PART  li 
AD-/19  /*7. 

DESCRIPTORS;  (♦FHACTuREd-lECHANlCS)  ,  REVIEWS), 

( »m I RFRAmES  .  FraCToRE(MECMaNICS) )  *  CRACK 
PRuPmuaTjOu*  F aT  1GU£( MECHANICS)  i  STRESSES. 
sVraIWIMfchAnICS)  .  LOADING (MECHANICS  )  i 
plasticity,  elasticity,  aluminum  ALLOYS,  CREEP, 

«f.hja?hC£  craft,  rucnET  cases,  theses  (U) 

Tm»b  PAmT  OF  THE  REPORT  (VOlUmE  2)  PRESENTS  A 
TECHNICAL  DOCUMlNTAmY  HISTORICAL  REVIEW  OF  PERTINENT 
T  n  1 0  R  c  T !CmL  AND  ANALYTICAL  ASPECTS  OF  FATIGUE  FAILURE 
AND  ITS  RELATIONSHIP  TO  FraCTuRE  MECHANICS,  THE 
RtVlErt  COVERS  TnE  PERIOD  1829  To  1970,  FATIGUE 

Failure,  i.e*.  fracture  without  gross  plastic 
deformation  under  RlPeateo  application  of  stress 
BelO..  TriE  PROPORTIONAL  limit,  HaS  BEEN  RECOGNIZED  FOR 
A  f  LEAST  1  3  d  YEAHP.  DESPITE  NUMEROUS 

IntftSTIbA i IONS  ON  TmE  SUBJECT,  THERE  IS  NO  AVAILABLE 
ThtOKT  f  0  R  CORRELATING  THE  MANY  VARIABLtS  AFFECTING 

fatigue  faIcure  and  for  successfully  predicting 
failure,  the  application  of  linear  elastic  fracture 
mechanics  and  the  thermodynamics  of  fracture  to  the 

CrtACK  PROPAGATION  FACET  OF  FATIGUE  IS  PROPOSED  AS  An 
APPROACH  10  ThE  PhEuICTIO.j  OF  CkITICAL  LENGTHS  OF 
SlAOLt  FA  T I  <jOE  CRaCkING  A.mD  UNSTABLE  FRACTURING 
Btf'ORE  FAILjRc,  (AUTHOR)  (U) 
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.NmTIONAl  AERONAUTICAL  EsT  a8l l 5HMENT  OTTAWA  (ONTARIO) 

ErFtCTlvE  SjURCL  DISTRIBUTION  IN  A  CHOKED 

SCRtLCH  JET,  (U> 

MAY  71  UP  L  E  t ,  o  .  H,  K.  ? WESTLEY  »R# 

I 

RlPI.  NO.  NAE-LR-548 
MONITOR!  N«C  12111 

Unclassified  report 


OlSlRIPTOkSI  (-AIRFRAMES,  FATIfaUttMECHANICS) ) , 

(•JET  ENGINE  NOISE,  AIRFRAMES),  MATHEMATICAL 
ANALYSIS.  mOuEL  TEsTb,  SUPERSONIC  NOZZLES,  TEST 
tUulPMLNr,  SOURCES,  NOISE  GENERATORS,  FEEDBACK, 

FLO..  FIElDs,  STATISTICAL  DISTRIBUTIONS  ( U  ) 

identifiers:  -shock  cell  noise,  -choked  screech 

jEiSi  SOuno  PRESSURE  (U) 

using  experimental  measurements  of  the  sound 
PRESSURE  aNo  PHmSE  IN  The  near  field  of  a  choked 
SCRtECH  JtT,  A  METHUO  IS  RRuPOSlD  FOR  COMPUTING  THE 

effective  source  positions,  their  strengths  and 

PnaGcJ#  T..0  MODELS  mRE  CONSIDERED.  THE  FIRST 
AbSJMES  A  DISTRIBUTION  UF  PuJnT  SOURCES  ALONG  THE  JET 
AXia  ANo  THE  SECOND  ASSUMES  RJNg  SOURCES  ALONG  THE 
JtT  BOUNDARY  INSTEAD#  A  TtCHNfQuE  Op  MINIMIZATION 
DuE  TO  PO,.ElL  IS  USED  AnO  a  SOLUTION  IS  OBTAINED 
WHEN  THb  SUM  OF  SwUARES  REACHES  A  MINIMUM.  RESULTS 
FOR  A  ChOnEu  JET  AT  A  SCREECH  FREQUENCY  OF  3170  C/S 
ARE  PRESENTED.  (AUTHOR)  (U) 
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UUL  fitPOKT  13  I  Bl  I  OGrt  A  PH  f  SEAKLH  CONTROL  NU.  /ZQMLl 

AU-/31  s&b  1/3  M/6  13/8 

AIR  Force  Flight  DYnAMICS  lab  W'KIGHT-PaTTERSQN  AFB 
Ohio  . 

FhaCTORf.  control  procedures  FOR  AIRCRAFT 

STRUCTURAL  INTEvjRITt*  (U) 

descriptive  note;  technical  repT.» 

JUL  71  6 6 P  WOOD. HOWARD  A*  5 

Rc.PT.  No.  '  aFFOL- TR-71-89 
P«Oj:  AF-1H67 

task;  ia&7gm 

unclassified  report 

Supplementary  notes  presented  to  the  international 
committee  on  aeronautical  fatigue  held  at  Miami 

uEaCH,  Fla.,  ON  13-H  MAY  71. 

DESCRIPTORS;  (•AIRFRAMES,  FRACTUrE(MECHANICS)  )  , 

(♦OJALlTy  lOnTROL,  AIRFRAMES), 

OEFECTS(naTER1 ALSJ  »  F A  I LDRt ( rtFCH AN  I CS  )  , 

CRACKS,  lOADING(HECHaNICS)  ,  stresses, 
st*a  in  (Mechanics)  ,  brittleness,  aluminum 

alloys,  TITANIUM  alloys,  STEcL  ( u  > 

Identifiers:  design  criteria,  structural 

analysis  c  u ) 

TML  RLPoRt  REVIEWS  THE  APPLICATION  OF  APPLIED 

fnalture  mechanics  in  the  design,  analysis  and 
DuaLIFIcaTION  OF  AIRCRAFT  STRUCTURAL  SYSTEMS, 

RECENT  SERVICE  LXPERIENCES  are  CITED,  CURRENT 
trends  ,n  high  strength  materials  application  are 

Kt.'lEWEO  wIT.i  PARTICULAR  EMPHASIS  Or  ThE  MANNER  IN 

«v h i c h  fracture  toughness  anu  structural  efficiency 
May  ArFECT  the  material  SELECTION  process*  general 
Fracture  control  PROCEDURES  are  Reviewed  in  depth 
with  SPECIFIC  REFERENCE  To  the  IMPACT  of 
I  NSPECT aB  I  L  l  T Y  ,  STRUCTURAL  ARRANGEMENT  AND  MATERIAL 
On  PROPOSED  ANALYSIS  REQUIREMENTS  FOR  SAFE  CRACK 
G  h  0  <»  T  n  .  THE  RELATIVE  IMPACT  ON  ALLOWABLE  DESIGN 

stress  is  indicated  sy  example*  design  criteria, 
material  anu  analysis  requirements  for  implementation 
of  fracture  control  proceuures  are  reviewed  together 
With  LIMITATION  in  current  available  data  techniques, 

A  sOMM.-pY  OF  ITEMS  oHICH  REQUIRE  FUrTHER  STuDY  AND 
ATTENTION  lb  PRESENTED.  (AUTHOR)  C  U  > 
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ADVISORY  (jRoUP  FOR  mEROSPACc.  research  and  development 

PARIS  (FRANCE) 

OPTIMALITY  CRITERIA  IN  sTkUCTURaL  DtSIGN, 

(U) 

OEC  71  1 7  P  PRAGER.W.  J 

RlPT •  NO  «  AG ARD-R»&8V-7 l 

U  in  CLASSIFIED  nEPOrT 

supplementary  note:  nato  furbished# 
descriptors:  (•sandwich  construction, 

OPTIMIZATION),  (•AIRFRAMES. 
oEaMS(STruCTURaL))  ,  DESIGN,  SENDING, 
luaDINo(mECHANICs) »  DEFLECT  ION, 

t)UCKLlNG(MECHANlCS)  ,  NUMERICAL  ANALYSIS  (U) 

ThE  REPORT  IS  concerned  with  the  derivation  OF 
OPTIMALITY  CONDITIONS  FKOn  EXTRcMUM  PRINCIPLES  OF 
STROCTUkAL  THEORY,  rtlTH  SPECIAL  EMPHASIS  ON 
CONDITIONS  FOR  vjLOBAL  OPTIMaLiTY#  AFTER  A  BRIEF 
I  NT  ROOUcT I  On  (SECT.  1),  OPTIMAL  DESIGN  OF 

Sandwich  structures  is  discussed  for  a  single 

BtHAvIORAL  CONSTRAINT  (SECT.  2)  OR  MULTIPLE 
CONSTRAINTS  (  5ECT  •  3).  STRUCTURAL  EuEMENTS  »v  I  T  H 

solid  sections  are  treated  in  sect.  H.  A  THREE- 

DIMENSIONAL  PROdLEM  THAT  INCLUDES  MANY  PROBLEMS  OF 

optimal  structural  design  as  special  cases  is 

INVESTIGATED  IN  SECT.  5.  IN  SECT.  6,  THE 
OPTIMALITY  CRITERIA  DISCUSSED  In  THE  PRECEEDING 
SECTIONS  ARe  PRESENTED  IN  a  unified  way  that 
FhEOUENTLY  suggests  the  form  OF  OPTIMALITY  conditions 
IN  NEtt  SITUATIONS.  (AUTHOR)  (U) 
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DUO  hEpO-tT  b  1  Bu  I  OGk APH  Y  SEARCH  CONTROL  NO.  /ZQMLl 

Au-/J6  tt  8  7  I/O  li/6 

FuReJgN  TECHNOLOGY  0  I  V  .»R  1  GhT-PaTTERSQn  AFB  OHIO 

ratl  of  fatigue  chalk  propagation  in  the 

AIRFRAME  structure.  !U> 

NOV  71  lip  dLAZc.VlCZirtl  rOLO  I 

RtPl.  NO.  FTu-HC-20-1HB7-71 

unclassified  report 

supfuli-iln tary  .note:  uned i Tto  rough  draft  tRans*  or 

IElKhUA  LOTnICZa  I  ASTRONmU  r  YcZnA  (POLAND)  tfZ  5  N2 
Plu-li,  20  1  V  70 . 

DESCRIPTORS!  (*A1RFRAMES,  FATIGUE(MECHAiNICS)  )  I 

crack  propagation.  Transport  planes,  aluminum 

ALlUYS,  lOaOING(MECHANICS)  ,  POLAND  (U> 

IdEhTIFISrS;  TRANSLATION  (U) 

A  DLSlRjPTION  is  GIVEN  OF  A  METhOD  FOR  CALCULATING 
TriL  FATIGUE  STRENGTH  OF  AIRFRAME  STRUCTURES  WITH  AN 
Easting  CRaCK.  THE  method  makes  it  possible  to 
DETERMINE  The  DEPENDENCE  OF  CRACK  LENGTH  ON  THE 

duration  uf  usage  (number  of  kilometers  covered  in 

FlJmHT  ur  The  NUMBER  OF  FlIoHT  HOURS).  THE 
TECHNIQUE  ‘as  USED  TO  STUDY  FaTiGUE  STRENGTH  IN 
Samples  .ViTh  and  WITHOUT  STkaiN  HARDENING,  SHOWING 

the  influence  of  strain  hardening  On  crack 
propagation  parameters  during  variable  amplitude 
Loading  (based  on  Load  spectra  for  transport 
AIRlRAFt).  the  test  data  SHU ThE  POSSIBILITY  OF 
A  SIGNIFICANT  REDUCTION  Oh  the  rate  of  crack 
PROPAGATION  WITH  the  AID  UF  PROPERLY  CHOSEN  STRAIN 
HARDEN  I  ,mG.  (AUTHOR)  (U) 
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ARRESTED  uANDINvj  FATIGUE  TEST  OF  MODEL  C- 

2m  airplane.  (U) 

DlSCRIPTIvE  note:  final  kept., 

OUN  71  3 VP  KAUT4. EDWARD  F.  J 

Rt.PT.  NO.  dADC-ST-7111 
Pro j ;  a53-S3U/202/78u 1 2-7R-8R 

Urj classified  report 


descriptors:  (-transport  Planes*  life  expectancy), 
t *A lReRAMES  ,  FaTIGUE(MEChAnICS)  )  »  CARRIER 
LANDINGS,  tests,  naval  aircraft*  STRESSES 
identifiers:  c-2  aircraft,  c-2a  aircraft, 

MTIuUZ  TEbTS 

A  LABORATORY  FATIgUl  TEST  WAS  PERFORMED  ON  A  C- 
2 A  AIRFRAME  TO  DETERMINE  »»HtTnEK  THE  AIRFRAME  COULD 

sustain  tme  effects  of  30uo  ARRtSTEo  landings,  a 
TuTAL  Op  6000  ARRESTED  LANDING  CYCLES  were  applied  to 
TnE  AIRFRAME  DURING  THE  TEST  WITH  NO  STRUCTURAL 
FaIuUKEs.  WITH  A  TEbT  SCATTER  FACTOR  OF  2,  THE  600 
TtST  CYcLlS  ARE  EQUIVALENT  TO  3(jOU  SERVICE  ARRESTED 
LANDINGS,  (AUTHOR)  (U) 
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automaton  industries  inC  buolDek  culo  research  oiv 

Dt  VlLOPmEnT  of  A  THcRMAL  nondestRuc  t  I  ve 
Inspection  system  to  detect  corrosion  in 
AIRCRAFT  structures. 

OtSCRiPtivE  note:  final  kept.. 

Oct  69  2tiP  KObICHAUU>ROGER  E  „  I 

RtPT.  No,  TR-S9-!s5 
CuNTRACT;  N00Q19-S9-C-0018 

unclassifieu  report 


DESCRIPTORS:  {•AIRFRAMES,  nON-dEsTRUCTIVE 

TESTING),  (•NON-UESTKUCTiVc.  TESTING.  CORROSION). 
infrared  equipment,  portable, 

DEFECTS ( MATER  l  ALa  )  {l 

A  PORTABLE  THERMAL  NONDESTRUCTIVE  SYSTEM  SUITABLE 
FOR  INSPECTING  LARGE  STRUCTURES  IN  THE  FIELD  AND 
LABORATORY  AS  DESUNED,  BUILT  AND  TESTED.  THE 
SYSTEM  HAS  the  CAPAoILITY  of  DETECTING  near  surface 
material  and  structural  defects  such  as  voids, 
dllaminatio.'is,  un bounds,  inclusions  and  corrosion. 

The  system  consists  of  a  handheld  scanning  head. 

OHcHAIOr’s  CONTROL  CONSuLc-  AND  INTERCONNECTING  CABLE. 
Tnc  Nc.CF.  SSAcY  HARDWARE  AN,)  ELECTRONICS  lO 
St'iOENT  I  AuLY  HEAT  AnD  SCAh  THE  SURFACE  TEMPERATURE  OF 
A  test  material  are  included  within  THE  HEAD* 
signal  processing  Electronics,  display 
ObCH-COsCUPc.,  RtCORDtR  ANo  OPERATOR’S  CONTROLS  ARE 
ENCEOSEo  IN  THE  CONTROL  CONSOL^ ,  (AUTHOR)  ( 
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DYNAMIC  SCIENCE  PiiOtMIX  ARJZ  aVSER  FACILITY 

ANALYSIS  uF  helicopter  structural 

CRASHWORTHINESS.  VOLUME  I.  MATHtMATlCAL 

S  i  M  0  u  A  T  i  0  .m  AND  EXPERIMENTAL  VERIFICATION  FOR 

HcL 1  COPTER  CRASHWORTHINESS,  (U) 

DtSCRlPTIvE  NOTE!  FINAL  REPT., 

■jan  7i  i 6up  GATLiN, Clifford  i,  ; o o e b t l , 

DONALD  e.  .  J  L  ARStN  •  STUAR  T  t.  I 
REPT.  NO.  AVSER-1520-70-30 
CONTRACT:  uAA J02-69-C-0Q30 

PkOj:  OA-I-F-162203-A-529 

Monitor;  usaavlabs  tk-70-7ia 

unclassified  report 

Supplementary  note:  see  also  volume  2,  ad-sbu  67a. 
descriptors:  ( ‘helicopters,  airframes), 

(•AIRFRAMES.  STRUCTURAL  PROPERTIES),  (‘AVIATION 
SAFETY,  HELICOPTERS) ,  MATHEMATICAL  MODELS, 

FA jlURE(mECHaNICS) ,  AVIATION  ACCIDENTS, 

IMPACT  (U) 

IoEnTIFIEks:  H-I  AIRCRAFT,  Un-lD  AIRCRAFT,  UH- 

IH  AIRCRAFT.  •CRASrtWuRTHINESS  (U) 

ThE  REPuRT  oESChIOES  the  development  OF  A 
mathematical  nooel  ihaT  will  simulate  The  response  of 

A  (iH-ID/H  HtLlCUPTEH  AiRFRAMF  TO  VErTJCaL  CRASH 
L o A o l  N  G  a wD  the  full-scale  CRASH  TEST  PERFORMED  TO 
VERIFY  THE  VALIDITY  OF  THE  MODEL*  ThE  RESULTS  OF 
This  PRuGRAm  INDICATE  ThATJ  ThE  STRUCTURAL 
WtA<NESS  COnTR  I  S’JT  INC,  To  nOST  IMPACT  INJURIES  IN 
Un-lU/H  HELICOPTER  ACCIDENTS  A«E  LACK  OF 
RLhlSTAwCE  TO  FAILURE  IN  LATERAL  RQlL-OVER  AND  LACK 
OF  EwERoY-AbSORblNG  CAPABILITY  TO  REDUCE  VERTICAL 
ACCELERATIONS!  the  MATICAl  MODEu  is  capable  of 

ACCURATELY  PREDICTING  THE  FLOOR  AND  ENGINE 
ACCELERATIONS  AND  DfcFLECTlOi.S;  IN  ITS  PRESENT  FORM, 
the  model  does  not  accurately  predict  the 
transmission  accelerations  and  deflections. 

(AUTHOR)  (U) 
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DDL  R  E  P  0  K  T  tj  l  BL  l  i-ORAPh  Y  sEARCH  CONTROL  No*  /ZAML1 


A  D  -  2  V  s  H&1 

3UE  7  U  PI  R  A  N  E  n  AND  nEwMan  INC  CAMBRIDGE  MASS 

STUoY  Or  A  SONIC  LOAD  RECORDER  (U) 

NOV  62  IV  BALL, Jay  H  .  !  OOtLL  I  NG  ,  No<?MAN  I 

RtPT*  N  u  ,  T  D  R  6  2  165  Vl 

CONTRACT;  AF  j  3  6  1  6  7  789 
MONITvR:  ASD  TORo2  16d  VI 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •ACOUSTIC  DETECTORS,  *EKRURS  ,  *NO I SE 

ANALYZER  5,  *R0CKtT  tiUTOR  N0I5E,  ACOUSTIC  FILTERS, 
AIRCRAFT,  AMPLITUDE  MODULATION,  DETECTION,  FAM6UE 
{MECHANICS),  FREQUENCY,  JET  ENGINE  NOISE,  JET  ENGINES, 
JET  PLANcS,  NOlSfc,  POWER  SUPPLIES,  PROPAGATION,  SONAR, 
SONAR  RECEIVERS,  SOUND,  TEmPERaTURE,  TRANSDUCERS, 
VIBRATION  (U) 

IDENTIFIERS:  B-H7  AIRCRAFT,  B-58  AIRCRAFT  (U) 

THE  FEASIBILITY  OF  A  COMPACT  INSTRUMENT  TO  MEaSURE 
THE  ACCUMULATED  ACOUSTIC  EXPOSURE  OF  A  FLIGHT  VEHIClE 

is  considered,  the  output  data  of  the  instrument 

A'ILL  Aju  THE  ESTIMATION  Of  FATIGUE  LlPE*  A  STiiDY 
OF  THE  CONDITIONS  A NO  PARAMETERS  INVOLVED  TOGETHER 
WITH  GENERAL  REWU I RtMEN  TS  OF  THE  INSTRUMENT  Is 
PRESENTED.  UESIGN  CRITERIA  ARE  DISCUSSED  SUCH  AS 
TECHNIQUES  POk  AMPLITUDE  ANALYSIS,  SAMPLING  AnD 
ACCUhULAT  I  Oim  OF  DATA  1  ,M  A  DIRECTLY  READABLE  AND 
USABlc  rURM,  A  SPECIFIC  DESIGN  OF  A  BREADBOARD 
MODtL  OE  THE  SONIC  RECORDER  IS  GIVEN  n I T H  TEST  AND 
PERFORMANCE  OaTa  UNDER  LABORATORY  CONDITIONS*  A 
DISCUSSION  OF  The  EFFECTS  of  temperature,  vibration, 
and  po.jtR  Supply  variations  is  also  included* 

CUMPLETc  circuit  DIAGRAMS  are  provided. 

(AUThdR)  ( u ) 
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DDL  REPORT  B  1 8L  10G<<APhY  SEARCH  CONTROL  NO.  /Z AML  l 
AU-MOu  bo  7 

BOLT  b E f' A iv £ n  AND  nE.VMAN  INC  CAMBRIDGE  MASS 

SlUuY  OF  A  RESPONSE  LuaD  RECUrDEK.  vOlUME  II.  (U) 

DESCRIPTIVE  NuT  1 5  FINAL  KEPT.  JAn-AUG  62, 

ft  A  K  63  1  OdP  SMITH, p.rt.JSfAKi{,E.A»* 

OIETRiCHtC.A. 5NOISEUX,d»U. i 
CONTRACT:  aF 33  61  6  778? 

proj:  i 3  /D 
task:  137uus 

MONITuR:  ASD  TdR62  16S,  VOl.  2 

UNCLASSIFIED  REPORT 

Supplementary  note.:  report  on  dynamic  problems  i,n 
flight  vehicles, 

descriptors:  -somc  fatigue,  structures,  AIR 

FRAMES*  ACOUSTIC  PROPERTIES,  DYNAMICS,  AlRbORNf, 
RESONANCE.,  STRAlu  GAGES.  NOISE  ANALYZERS, 

LOADINo  (MECHANICS),  NOISE,  JET  ENGINE 
NO  I  St  ,  FATIGUE  (MECHANICS),  TRaNS  DUCErS, 

ElEC  TROav-UUS  r  I  C  TRANSDUCERS,  MATHE  MATICAL 

PREDICTION,  recording  SYSTEMS.  (U) 

A  COMPACT  INSTRUMENT  to  MEASURE  THE  STRAIN  HISTORY 

of  a  point  un  a  resonant  structure  of  a  flight 

VEHICLE  is  CONSIDERED,  THE  OUTPUT  DATA  FROM  TkE 
INSTRUMENT  IS  DcSlGNEO  TO  AID  IN  THE  tsTlMATloN  OF 
ACOUSTIC  FATIuUe  DAMAGE*  the  ability  uf  a  strain 
GAGt  TO  PERFORM  UNDER  FATIGUE  CuNdITIunS  JS  EXAMINED* 
THE  DtSiON  OF  CIRCUITRY  TO  HOylFY  THE  SONIC 
RECURUER  DISCUSjEu  iN  VOLUME  I  (AD-29S  R6R) 

To  a  response  Recorder  are  discussed.  performanle 
data  uf  the  bread  boarded  response  recorder,  tested 
<Y  l  T  m  A  nESOnanT  STRUCTURE,  ARE  GIVEN,  (AUTHOR)  (U) 
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DUC  REPORT  0  I  8 L  I  UGK APHY  SEaRlH  CONTROL  NO.  /ZaML  1 

Au-692  H8»j  1R/2 

AIK  FORCE  Flight  DYNAMICS  LhB  WkIGHT-PaTTERSON  afb 

On  I  0 

SCRATCH  STRAIN  GAgE  EVALUATION*  (U) 

DtSCRlRTIvE  NuTE!  SUMMARY  KEPT.  OCT  68-JAN  69, 

JUL  6  V  ‘HP  hAcLAGE  *  THEODORE  L»  i.VOOD, 

Ho-vAwO  a.  5 

Rt.PT.  NO.  AFFOL-TR-69-2S 
PROj:  AF-lRV/ 

TaSM  1Ra7u4 

Unclassified  report 


DESCRIPTORS:  (*STRAIn  GAuES,  SENSITIVITY) , 

AIRFRAMES,  MlASUREMEnT,  CORRELATION  TECHNIQUES, 

FAT IGUE(MECHANICb) ,  STR A  I N ( MECHAN I C S )  (U) 

the  test  results  on  the  Evaluation  of  the  prewitt 

SCRATCH  STRAIN  GAGE  ARE  PRESENTED  In  THE 

Report.  ThE  test  program  „as  twofold:  m 

ObSERVAT ION'  OF  THE  GAGE  OPERATION  UNDER  VARIOUS 
STRAIN  APPLICATIONS  AND  (2)  INVESTIGATION  OF 
STRAIN  RECORDING  SENSIHViTy  aNd  MEASUREMENT.  THE 
SCRATCH  STRAIN  GAGE  AS  TEST >  INDICATED  IS  A  FEASIBLE 
A NO  ACCURATE  MEANS  OF  RECORuING  STRAINS  OF  A 

character  and  magnitude  EaplctEd  to  be  found  in  a 
TvrICAL  AIRCHaFI  sTKUCTURt.  ThE  RECORDING 
SENSMIvITY  IS  CONTROLLED  BY  pRuPER  INSTALLATION 
TEcHnIcuES  AND  G  AgE  LENuTh,  FOr  THE  LABORATORY 

Conditions  reported,  the  measuReD  strains  were 
EwuIvalfni  to  the  electrical  resistance  gages  within 

luu  mICkO  STRa!«m.  (AUTHOR)  (U) 
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naval  a \ a  Dc. veloPmEnt  center.  wArmingter  pa 

STATISTICAL  REViErt  OP  COUNT  1 N 6  ACCELEROMETER 
Data  FOr  navy  and  marine  fleet 

aircraft.  ( u ) 

DlSCKIPUvE  note;  SUMMARY  REPT.  1  JAN  62-1  JAN  71. 

may  71  lO'/P  OEF  I  ORE  i  THOMAS  A*  J 

RtPl .  NO.  NADC-ST-71uB 
PKOj  :  aS3Sj0/202/7B012-7‘»-8<1 

UnCLASSIFIEU  REPORT 


descriptors:  (*Nmval  aircraft,  aerodynamic 

uOaDINO),  ( •ACCELEROMETERS  ,  STATISTICAL  DATA), 

AIRFRAMES,  FATlGUE(MtCHANlCS)  .  LOAD 

uISTRIflUTluN,  TRAINING  PLANES,  JtT  FIGHTERS  (U) 

The  Report  is  a  specialized  summary  of  normal 

ACCELERATION  DATA  RECORDED  t)Y  COUNTING 
ACCELEROMETERS,  data  are  SEPARATED  by  calendar 
Time  and  MISSION  CATEGORY,  only  data  REPORTED  IN 
The  CO'JnTINu  accelerometer  PROGRAM  are  INCLUDED* 
(AUTHOR)  (U) 
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SOUTHAMPTON  UNIV  (ENGLAND) 

EXPtRJMtNTAL  STUDY  OF  THE  RANDOM  VIBRATIONS  Of  AN 
aircraft  structure  EXCITED  B  Y  JET  NOISE  ( U | 

IV  CLARKSON, B. L. JFORD.R.D.  I 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  MIRFRAMES,  ‘JET  ENGINE  NOISE,  • V  J  BRAT  I  ON  , 

aircraft,  airplane  PANELS,  analysis,  fatigue 

(MECHANICS),  MATHEMATICAL  ANALYSIS,  RESONANCE*  STRESSES, 
TESTS,  THEORY  (U) 

RECORDINGS  HAVE  BEEN  MADE  OF  THE  STRAINS  INDUcEd  IN 
A  FULL  SCALc  REAR  FUSELAGE  TEST  STRUCTURE  OF  THE 
caRavelle  air-liner  WHEN  ONE  JET  engine  is  running 
at  MAXIMUM  take-off  thrust.  The  ANALYSIS  has  BEEN 
concentrated  on  the  strains  in  the  centers  of  Panels. 

CORRELATION  MEASUREMENTS  INuICATE  THAT  THE  LARGER 
PANtL  STRAINS  OCCUR  ABOVE  BOO  C.  WITH  THE  FRAMES 
ACTINO  aS  BOUNDARIES.  THE  Main  RESONANCE  PEAK  IN 
EACH  Panel  has  bEEN  IDENTIFIED  WITH  THE  FUNDAMENTAL 
STRINGER-TWISTING  MUOE  BUT  THE  MODE-SHAPES  FOR  THE 
ToO  SMALLER  PEAKS  HAVE  NOT  bEEN  COMPLETELY 
DETERMINED.  AN  ATTEMPT  HAS  BEEN  MAOE  TO  CALCULATE 
THE  PANEL  RESONANT  FREQUENCIES  THEORE1  I  CALL Y . 

(AUTHOR)  (U) 
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UDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZBMLl 
AD-2&B  68V 

OOUGlAS  AIRCRAFT  CO  INC  EL  SEUUnDO  CALIF 

SONIC  FATIGUE  DAMPING  SYSTEM  DEVELOPMENT  t  U ) 

JUL  60  IV  SMILLIEiD.G.  { 

R&PT.  NO.  £S  29926 
CONTRACT;  N0AS60  6072 

UNCLASSIFIED  report 


descriptors;  •airframes,  ^cantilever  beams,  •Damping, 

•ELASTOMtRS,  *RUBBtR  COaTINGS,  •VIBRATION,  *VIbRATION 
ISOLATERS,  ABSORPTION,  aOHESIOn,  AIRPLANE  PANElS, 

aluminum  alloys,  coatings,  elasticity,  FATIGUE 

(MECHANICS),  INSTRUMENTATION,  jET  ACOUSTIC  OSCILLATIONS, 
MATERIALS,  PLASTIC  COATINGS,  POLYMERS,  SHEETS,  SOUND, 
STRAIN  GAGES,  TEMPERATURE,  TEST  FACILITIES,  TEST 
METHODS,  VISCOSITY  IU) 


A  LITNaTURE  SEARCH  .,AS  MADE  To  SURVEY  COMMERCIALLY 
AVAILABLE  DAMPING  AND  ADHESIVE  MATERIALS  AND  TO 
DETERMINE  THE  PHYSICAL  PROPERTIES  OF  THOSE  MATERIALS 
WHICH  REDUCE  RESONANT-STRES  .  DAMPING  RATIS  OF  108 
UNCOATED  STRIP  SPECIMENS  HAVE  BEEN  MEaURED  aND 
RECORDED.  A  LOAD-STRESS  CURVE  HaS  BEEN  PLOTTED  FOR 
30  UnCOATeOl-NER  ADHESION  TEST  SPECIMENS,  TnlRTY 
VISCOELASTIC  MATERIALS  HAVE  BEEN  ACQUIRED.  COUPONS 

of  these  mials  have  been  prepared  for  peel  strength 
and  ENVIRONMENTAL  TESTS.  INVESTIGATION  Of  the  high- 
TEMPERATURE  strain  gauge  techniques  required  for  the 
PROGRAM  has  been  INITIATED.  (AUTHOR)  (U) 
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MINNESOTA  UN  I y  MINNEAPOLIS 

WADC-UNi VERSITY  OF  MINNESOTA  CONFERENCE  ON  ACOUSTICAL 
fatigue  (u> 

mar  61  R9MP  TRAPP  |W.  J.  { FORNEY  * D . 

M.  ,  JR  i 

CONTRACT;  AF33  616  5R26 

PROj:  AF-736U 

MONITOR!  WAOC  TR-S 9-676 

UNCLASSIFIED  REPORT 

SUPPLEMEN I  ARY  NO  T& ;  PAPERS  AND  SEMINAR  MATERIAL  PRESENTED 
AT  ThE  CONFERENCt  HELD  aT  BEECHER’S  REPORT,  ANNANDALEi 
MINN.,  2 9  SEP-2  uCT  s9, 

DESCRIPTORS;  •ACOUSTICS,  ♦FATIGUE  (MECHANICS), 

♦symposia,  airframes,  boundary  layer,  damping,  design* 

GAS  FLOAI,  JET  ENGINE  NOjSE,  JOINTS,  MATERIALS, 

MECHANICS,  noise,  pressure,  structures,  turbulence, 

VIBRATION  <  u ) 
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DDl  report  bibliography  search  CONTROL  No.  / 4BML 1 
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NATIONAL  ENisINElHINu  SCIENCE  CO  PASADtNA  CALlF 

ASPECTS  OF  THE  RESPONSE  OF  STRUCTURES  SUBJECT  TO 
SONIC  FATIGUE.  (U) 

DESCRIPTIVE  note;  REPT,  FOR  MAY  60-mar  61.  ON 

OYNmMIC  problems  in  flight  vehicles. 

JUL  61  RJP  SChJELoERUP  .HaSSEL  C*  • 

GALlF.aRNOLD  E.  i 
CONTRACT:  AF33I6I6 J73B1 

PROj:  13HS6 

Monitor:  WACO  T  K-6 1 - I fa7 
UNCLASSIFIED  report 


DESCRIPTORS;  ^ACOUSTICS  , • A l KFR AMES  .AIRPLANES  » 
OEFORMATION  .FATIGUEIMECHANICS)  .GUIOEU  MISSILES  ,JET 
ENGINE  NOISE  .LIKE  EXPECTANCY  .MATHEMATICAL  ANALYSIS  , 
MEASOREMlNT  .NOISE  .NOMOGRAPHS  .PROBABILITY  .ROCKET 
MOTOR  NOISE  .ROCKETS  , SaTELL 1 T£S ( ART  I F  I  C  I  AL )  .SONIC 
FATIGUE  .SPACE  PROdES  .STRESSES  .TESTS  (M) 

THE  STRtSS  IN  AIRCRAFT  STRUCTURE  RESULTING  FROM 
MULTI-MODE  RESPONSE  TO  SONIC  EXCITATION  IN  RESOLVED 
Into  an  ALTERNATING  stress  COMPONENT  SUPERIMPOSED 
upon  a  slowly  varying  mlas  stress  component,  it  is 

then  FOUND  IhaT  THE  PROBABILITY  DISTRIBUTION  of  THOSE 
COMPONENTS  is  nearly  INOEPENDENT  of  The  number  of 
modes  PARTICIPATING  in  the  response,  this  FINDING 
could  have  CONSIDERABLE  APPLICATION  IN  SIMPLIFYING 
FATIGUE  ANALYSIS  ANO  TESTING  if  IT  MAY  BE  SHOWN  THAT 
THE  mean  STRESS  COMPONENT  HAS  ONLY  LOrt  ORDER  EFFECTS 
UPON  FaTIgUE  LIFE.  SOME  OF  THE  POSSIBLE 
APPLICATIONS  ARE  PRESENTED.  A  TEST  PROGRAM  FOR 
ESTABLISHING  THE  SIGNIFICANCE  OF  THE  MEAN  STRESS 
COMPONENT  IS  OUTLINED.  I UTHOR )  (U) 


68 


UNCLASSIFIED 


/  Z  8  M  L  l 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  aEARCH  CONTROL  NO.  /ZBMLl 
AU-Z6V  187 

BOLT  bEKAnEx  AND  N  E  rt  M  A  N  INC  CAMBRIDGE  MASS 

SONIC  fatigue  RESISTANCE  OF  STRUCTURAL  DESIGNS  (U) 

OCT  61  IV  DYERi 1KA5SMITH, PRESTON  W.  JR.I 

CONTRACT;  AF03  616  63H0 
MONlTup;  ASD  TR61  2x2 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  *AIKPLAiME  PANELS,  *F  AT  I GUE  (MLChAnICS), 

•NOISE,  ACOUSTICS,  AIRFRAMES,  DEFORMATION,  DYNAMICS, 
MATHEMATICAL  ANALYSIS,  MEASUREMENT,  RIVETED  JOINTS, 

Sandwich  panels,  sound,  stresses  tuj 

research  on  souno-induced  fatigue  of  flight  vehicle 
panels  is  described,  primary  Emphasis  is  placed  on 

ThE  pKObLEMS  OF  PANEL  RESPONSE  AND  PANEL  STRAIN 
concentration;  secondary  mphasis  is  placed  on  e 
couisi  i on  of  fatigue  data,  several  panel  designs  w 

RE  CONS  10  REO,  INCLU  ING  BOTH  IDEALIZED  PANELS  AND 
PANELS  OF  MORE  PRACTICAL  DESIGN.  P  ROCEDURES  FOR 
ThE  IMPROVEMENT  OF  SONIC  FATIGUE  RESISTANCE,  AND  FOR 

he  testing  of  panel  ith  iren  soun  sourc  s  have 
been  DERIVED  from  The  study,  t  eor  ic  l  d/or 
EXPERIMENTAL  STUDIES  ARE  PRESENTED  ON  LlN  AR 
RESPONSE,  ANGLE-CF-INCI  ENC  FF  CT  ,  SAND.VICH 
CONSTRUCTION,  STRAIN  CONCENTRATIONS  IN  SUB  TRuCTURESf 
NONLINEAR  RESPONSE,  FATIGUE  OF  NOTCHED  PANELS,  AND 
FATIGUE  AT  RIVET  LINES,  (AUTHOR)  (U) 
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DESCRIPTORS:  *ARmY,  .JET  ENGINE  NOISEi  .jet  PLaNE  noise, 

•LOGISTICS,  .MAINTENANCE!  .ORDNANCE,  ACOUSTICS, 
AIRFRAMES!  DYNAMICS,  FATIGUE  (MECHANICS),  MATHEMATICAL 
ANALYSIS!  MATHEMATICAL  PREDICTION,  MEASUREMENT,  NOISE, 
PRESSURE!  SOUND,  STRUCTURES,  TEST  METHOD'S.  TESTS  (U) 

IDENTIFIERS;  J-7  V  ENGINES  t  U ; 

JET  ENGINE  NOISE  A  THE  RESPONSE  OF  STRUCTURES  TO 
THAT  NOISE  n  RE  STU  I E  D •  THE  NEAR  SOUND  FIELD 

characteristics  OF  a  jet  engine  operating  ON  the 

GROUND  AT  BOTH  MILITARY  AND  AFT  RtjUK  tR  HRU  R 
MEASURED*  SOUN  PRESSURE  LEVELS  .VERE  OBTAINED  IN 
THE  NtAK  FIELD  AND  »V  I T  H I N  THE  JET  HAKE.  PRESSURE 
LEVc-LS  AND  CROSS-CORRELATION  COEFFICIENTS  WERE 

obtained  in  near  meld  and  within  e  jet  hake* 

PRESSURE,  levels  and  cross-correlat  ion  COEFFICIENTS 
fj£RE  OBTAINED  AT  TWO  LQCATluNs  IN  THE  NOISE  FIELD  FOR 
THE  FREE  FIELD,  A  RIGID  BOUNDARY  AND  A  FLEXIBLE 

boundary,  slveral  panels,  Rlpresentati ve  of  typical 

AiRFRAMl  STRUCTURE,  WERE  SUBJECTED  TO  T  IS  JET  ENGINE 
NOISE  ENVIRONMENT.  STRUCTURAL  RESPONSE  IN  TERmS  OF 
STRAIN  ND  ACCELfcKAT  IONS  HAS  MEASURED  AND  ANALYZED* 

THESE  PANELS  HERE  ALSO  SUBJECTED  TO  DISCRtTE 
FREQUENCY  EXCITATION  TO  DETERMINE  BASIC  RESPONSE 
parameters.  AN  ANALYTICAL  method  FOR  THE 
PREDICTION  OF  RESPONSE  OF  COMPLEX  STRUCTURES  iN  AN 
ACTUAL  JET  NOISE  ENVIRONMENT  WAS  DEVELOPED. 

PREUlCTtO  AND  MEASURED  RESPONSES  WERE  COMPARED* 

(AUTHOR)  {U> 
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ACOUSTIC^#  AIRPLANE  PANELS,  DYNAMICS,  FAILURE 
(MECHANICS),  FATIGUE  (MECHANICS),  feasibility  STUDIES, 
FREQUENCY,  INSTRUMENTATION,  MOOEl  tests,  PRESSURE, 
RESONANCE,  SUNIC  FATIGUE,  SOUND,  TEST  EQUIPMENT#  TEST 
FACILITIES,  TEST  METHODS#  TESTS,  THEORY,  VIBRATION  (U) 

THE  FEASIBILITY  OF  EMPLOYING  REDUCED  SCALE 
STRUCTURAL  MODElS  FOR  SONIC  FaTiGuE  TESTING  WERl 
EXAMINEU  THEORETICALLY  AND  EXPERIMENTALLY. 

SCALING  LAWS  FOR  STRUCTURE  AND  FOR  JET  NOISE 
SOURCES  WERE  PRtSENTED  AND  THEORETICAL  FATIGUE 
ASPECTS  DISCUSSED,  APPLICATION  OF  THE  THEORY  TO 

simple  flight  vehicle  type  structure  was  then 

INVEST  IGATED.  ThENTY-FJVE  PANEL  SPECIMENS  In 

Three  scales  and  18  Fatigue  coupons  in  two  scales 

WERE  TESTED  to  FAILURE  WITH  PROPOKT 1 OnaTELY  SCALED 
FORCING  FUNCTIONS,  the  results  indicate  THAT  an 
EMPIRICAL  RELATIONSHIP  between  scale  factor  And 
fatigue  life  exists,  and  that  fatigue  modeling 
techniques  are  feasible  and  practical. 

(AUTHOR)  (U) 
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descriptors:  acoustic  insulation,  airframes;  aluminum. 
EFFECTIVENESS,  insulating  materials,  LAMINATES,  life 
EXPECTANCY,  SONIC  FATIGUE,  sound,  STRESSES,  SUpERSONlC 
FLOW,  SUPERSONIC  PLANES,  SUPERSONIC  TEST  VEHICLES, 

TESTS  IU) 

THREE  PANELS  WERE  EVALUATED  FOR  SONIC  FATIGUE  ONE 
WAS  A  BAKE  ALUMINUM  PLATE,  THE  OTHER  TWO  WERE 
identical  EXCEPT  FOR  the  ADDITION  OF  A  stitched 
LAMINATt.  INSULATION  SYSTEM.  IT  WAS  SHOWN  THAT  THE 
ADDITION  OF  STITCHEO  LAMINATE  TO  AN  ALUMINUM 
STRUCTURE  DID  NOT  SHORTEN  THE  SONIC  FATIGUE  L I F  E ,  AND 
THE  INSOLATION  SYSTEM  WAS  NOT  VISIBLY  DAMAGED  BY 
SOUno  LuVELS  TO  170  Db  AT  THE  FnEOULNCY  OF  MAxlMUM 
STRAIN  FOrt  THE  PANEu.  (AUTHOR)  ( U ) 
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MISSILES,  HELICOPTERS,  JET  BOMBERS,  JET  ENGINE  NOISE, 

jet  fighters,  je.t  p'ANts,  life  eapectancy,  load 

DISTRIBUTION,  MATHEMATICAL  Analysis,  NOISE,  pressure, 
reliability,  rocket  motor  noise,  rockets,  sonic  fatigue, 

SOUND,  STRESSES,  STRUCTURES,  TaRGET  DRONES,  THEORY, 
TRANSPORT  planes,  VIBRATION  (U) 

design  CRITERIA  FOR  iONlC  FATIGUE, 
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descriptors:  .airframes,  .jet  engine  noise,  .metal 
plates,  .vibration,  acoustics,  fatigoe  (mechanics)  tuj 

FURTHER  TESTS  WERE  MADE  on  THE  CARAVElLE  aircraft 

test  section,  the  vibrations,  induced  by  jetnoISe, 
of  A  RO<i  OF  eight  panels  IN  ThE  SIDE  OF  ThE  ReAR 
FUSELAGE  here  ANALYZED  AND  IT  WAS  CONFIRMED  THAT  THE 

skin  panels  tend  to  vibrate  in  fundamcntal  modes  with 
adjacent  panels  out  of  phase  with  each  other  so 
causing  the  intermediate  stringers  10  twist,  due, 
PRESUMABLY,  TO  VARIATIONS  in  the  Panel  Sues,  no  more 
THAN  three  PANELS  were  observed  to  couple  IN  SUCH  A 
mode,  the  vibrations  of  the  panels  on  7hE  upper 
SURFACE  of  the  outboard  elevator  were  also  analyzed, 
it  «aS  found  that  the  ribs  act  as  stiff  supports 
but  the  vibrations  of  the  two  panels  between  any  pair 
OF  R 1 8S  ARE  COUPLED  In  THE  LO.YER-FREQoENC Y  MOqES, 

THE  mode  shapes  were  not  SATISFACTORILY  DtTERMlNEO 
OWING  TO  LACK  OF  SUFFICIENT  S TR A  I N-G A OGE S  On  THE 
PANELS,  BUT  IT  IS  DEDUCED  THAT  THt  STRESSES  IN  THE 
RIBS  ARE  CAUSED  BY  DIRECT  INERTIA  LOADING  FROM  THE 
SUPPORTED  PANELS.  (AUTHOR)  (U) 
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DESCRIPTORS:  ‘AIRFRAMES,  ‘FATIGUE  (MECHANICS)i  ‘SOUND, 

•STATISTICAL  ANALYSIS,  .STRESSES,  ‘STRUCTURES  (U) 

METHODS  FOR  ESTABLISHING  FATIGUE  CURVES  FOR 

broadband  Random  loading  were  investigated. 
SPECIFICALLY,  The  goal  HAS  TO  DEVELOP  A  RATIONAL 
method  for  estimating  FATIGUE  life  on  the  BASIS  of 

THE  RESULTS  OF  CAREFULLY  DESIGNED  AND  CONDUCTED 

random  loao  fatigue  experiments  on  simple  specimens. 

A  PREVIOUSLY  developed  concept  for  estimating  The 
effects  of  stress  interaction  on  fatigue  life  under 
programmed  variable  amplitude  cyclic  loading  was 

EXTENDED  ON  the  BASiS  OF  THE  RANDOM  LOAD  FATIgUE  LIFE 
TESTS  AND  ThE  EXPERIMENTAL  STATISTICAL  DaTA  REPORTED 
HEREIN.  THE  APPROACH  WaS  to  absorb  the  trends 
indicated  by  thl  results  of  this  experimental 
program,  together  with  the  RESULTS  of  other 
INVESTIGATIONS,  J*TU  an  expression  involving  the 
constant  cycle  B-N  RELATIONSHIP,  THE  kOOY-MEAn- 
SQUarE  STRESS,  AND  OTHER  SImPlE  PARAMETERS  WHICH 
COULD  Bt.  DERIVED  FROM  THE  RaNuOm  LOAD  STRESS  POWER 
SPECTRUM  ANk  FROM  ThE  APPROPRIATE  STRcSS  FREQUENCY 
DISTRIBUTION.  UUTHUR)  (U) 
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DESCRIPTORS:  (*SUN1C  FATIGUE,  JET  PLANES),  l -AERODYNAMIC 

control  SURFACES,  SONIC  FATUUE),  (*J£T  ENGINE  NOISE, 
FATIGUE  (MECHANICS)),  HONEYCOMB  CORES,  TEST  FACILITIES, 
INSTRUMENTATION,  STRESSES,  BUCKLING  (MECHANICS), 

DESIGN,  TRAILING  CONTROL  SURFACES,  STRUCTURES,  AIRCRAFT, 
ALUMINUM  ALLOYS,  TITANIUM  ALLOyS,  5  ANDrt  I CH  CONSTRUCTION, 

noise  generators,  damage,  airplane  panels,  structural 

PARTS,  TAILS  (AIRCRAFT),  WINGS,  LOADING  (MECHANICS), 
STABILIZERS  (HORIZONTAL  TAIL  SURFACE),  AIR  FRAmES  (U) 
IuENTIFIERS:  1963  (U) 

results  of  either  discretely  or  Randomly  excited 
STRUCTURAL  ACOUSTIC  tests  ARE  EXTENDED  (ROUGH  AN 
ANALYTICAL  APPRUACH  AND  THESE  RESULTS  ARE  PRESENTED 
AS  DESIGN  NOMOGRAPHS.  THE  SOURCE  OF  ACOUSTIC 
EXCITATION  ft  A  S  CONSIDERED  TO  ttE  THE  PROPULSION 
SYSTEM;  THE  STRUCTURE  OF  MAIN  InTERESI  WAS  THE 
LIGHTER  STRUCTUKAL  CONFIGURATION  COMMON  TO  ,VInG 
TRAILING  EDgES,  EMPENNAGE,  OR  FUSELAGE  AFTERBODY, 

these  structural  components  are  must  commonly 
exposed  to  acoustic  environments  and  are  such  that 
other  OESIGN  criteria  aRE  nut  critical,  the 
design  RESULTS  are  presented  as  a  function  of  the 
ALLU6ABLE  Random  FATIGUE  LIFE  of  THt  material, 
use  of  elevated  temperature  data  for  this  fatigue 
life  would  account  for  the  direct  EFFECT  on  The 
material  of  elevated  TEMPERATURE.  NO  ATTEMPT  was 
MADE  To  ACCOUNT  FOR  THE  OVER-ALL  EFFECT  OF  ELEVATED 
temperature:  this  depends  so  greatly  on  the  response 
OF  The  adjoining  STRUCTURE  that  it  is  beyond  the 

SCOPE  of  THIS  STUDY,  ADDITIONALLY,  FOR  A  MAJORITY 

of  the  structural  COMPONENTS  under  study  the  damage 
occurs  at  takeoff  when  temperatures  are  nominal  and 

COMBINED  EFFECTS  ARE  INSIGNIFICANT,  CAUTHUR) 

( u ) 


76 

UNCLASSIFIED 


/ZBMLi 


U  N  C  L  A  S  S I F  1  ED 


\ 


UOC  K£po«r  BIBLIOGRAPHY  SEARCH  CONTROL  NO,  /ZBMll 
Ad-433  U2u 

AERONAUTICAL  SYSTEMS  0  I  V  wR  I  GhT-P AT TEKSON  AFB  OHIO 

COMPARISON  OF  APPROACHEb  FOk  sOtolC  FATIGUE 

PREVENT i on ,  ( U  ) 

SEP  60  3 1 P  COTE, MAURICE  J,  J 

MONITOR:  ASD  TORbS-ZUR 

unclassified  report 

Supplementary  note:  presented  at  the  asd  m3  science 
a  id  engineering  symposium,  ib-i9  sep  i 9 6 3 •  at 

rtK I GHT-PaTTERSON  air  FORCE  BASE,  OHIO, 

DESCRIPTORS:  I • SON  l  C  FATIGUE,  life  EXPECTANCY), 

AIrFRAMEs,  test  rt  E  T  H  0  0  S  JET  PLANES,  JET  ENGINE  NOISE, 
countermeasures  (U) 

IDENTIFIERS:  1963  (U) 

EXPLORATORY  DEVELOPMENT  0,m  SOUND-INDUCED  FATIGUE  OF 
FLIGHT  VEHICLE  STRUCTURES  HAS  BROUGHT  ABOUT  NUMEROUS 
AnD  VARieu  APPRuACHtS  FOR  THE  PREVENTION  OF  SONIC 

fatigue,  they  range  from  purely  theo9etical 
TECHNIQUES  FOR  DESIGNING  THE  STRUCTURES  TO  FULL  SCALE 
proof  testing  of  a  flight  vehicle,  a  generalized 
approach  to  prevention  of  sonic  fatigue  is  presented 
which  enumerates  the  necessary  steps  needed  for  the 
REQUIRED  PREDICTION  of  FATIGUE  life,  five 
approaches  are  summarized  where  Two  approaches  are 
primarily  CONCERNED  with  DESIGNING  the  initial 
structure  with  a  satisfactory  Fatigue  life,  the 

OTHER  THRtE  APPROACHES  ARt  TO  DETERMINE  THE  FATIGUE 
LIFE  OF  STRUCTURAL  DESIGNS  bY  EXPERIMENTAL  TESTS 
PREARRANGED  TO  b  E  REPRESENT  AT i Vt  OF  THE  TRUE 
EnV*RONmEnTS.  THE  STRUCTURAL  DESIGNS  ARE  MODIFIED 
AhD  IMPROVED  TO  Mt E 1  THE  NECESSARY  FATIGUE  LIFE 
REQUIREMENTS,  THUS  PREVENTING  SONIC  FATIGUE  DURING 
ThEIR  EXPECTED  NORMAL  SERVICE  LIFE,  THESE 
APPROACHES  ARE  COMPARED  On  the  bASlS  OF  THEIR 

assumptions  for  true  environment  representation, 
VERIFICATION  ano  complexity  OF  ANALYTICAL  and 
EXPERIMENTAL  procedures  And  RESULTS,  UUTHOK)  (U) 
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descriptors:  <*SONiC  FATIGUE,  INHIBITION),  (*VIBRATION, 

DAMPING),  I*aOhESIVES,  STRESSES),  ADHESION,  GLASS, 
ALUMINUM.  PIGMENTS,  SULFlDtS,  ePoXY  PLASTICS,  NYLON, 
STRAIN  (MECHANICS),  CREEP,  COMPOSITE  MATERIALS,  TESTS, 
AIRPLANE  PANELS,  SIMULATION,  POLYMERS  (U) 

four  basic  material  compositions  were  used  in 

STUDIES  OF  VIBRATION  DAMPiNu  AND  ADHESIVE  STRESS 
REDUCTION  FOR  ALLEVIATION  Of  SONIC  FATIGUE, 

variations  of  these  four  compositions  were  prepared 
BY  CHANCING  The  RATIOS  OF  THE  BASIC  COMPONENTS  AND  BY 
THE  AUDITION  OF  DIFFERENT  PERCENTAGES  OF  GLASS  OR 
ALUMINUM  FLAKE  PIGMENTS,  TEST  PANELS  SIMULATING 
AIRCRAFT  STRUCTURES  WERE  EXPOSED  TO  AN  OVERALL  SOUND 
L  t  V  E  L  Of  158  DECIBELS  IN  A  KANDuM  NOISE  GENERATOR, 

best  protection  against  sonic  fatigue  was  obtained 

BY  AUHEsIVE  DAMPING  IN  AREAS  OF  STRUCTURAL 
ATTACHMENT,  MEASUREMENTS  OF  STRESS  reduction  in 
AohESIOn  panels  INSTRUMENTEu  with  a  strain  gage 
SHOWED  6000  results  WITh  MATERIALS  compounded  with 
glass  or  aluminum  flake  pigments-  a  polysulfide 
dispersion  and  m  nylon-epoxy  composition  were  used  as 
The  base  COMPOUNDS  in  these  tests,  vibration 
damping  tests  wore  londucte-  with  coated  vibration 

STRIPS  aITH  STRAIN  gages  AlTACHtD,  AN  ATTEMPT  WAS 
Made  to  correlate  DYNAMIC  PHYSICAL  PROPERTIES  of  THE 
damping  compounds,  such  as  creep  and  recovery,  with 
damping  efficiency,  loss  houulI  values  were  low 

for  ALL  MATERIALS  TESTED  bUT  A  VERY  SIGNIFICANT 
INCREASE  WAS  obtained  BY  the  addition  OF  FLAKE 
PIGMENTS,  (AUTHOR)  (U) 
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DlSCRIPTOrSJ  ! •LOADInG  (MECHANICS),  SONIC  FATIGUE), 
(•SONIC  FATIGUE,  TESTS),  SIMULATION,  ACOUSTICS,  THERMAL 
STRESSES.  SHOCK  <<AVES,  FAILURE  (MECHANICS),  AIRCRAFT, 
SPACECRAFT.  gUIOED  missiles,  DAMAGE,  fluid  Flow, 
STRESSES.  EQUATIONS  ( u  ) 

WITH  THe  EXISTENCE  OF  THE  RTO  SONIC  TEST 

facility,  it  becomes  necessary  to  investigate  the 
Requirements  for  reliability  fatigue  testing  during 

The  SIMULATED  APPLICATION  OF  STATIC,  DYNAMIC,  AND 
ACOOSTIc  SERVICE  LOADINGS.  The  REPORT  INCLUDES  the 
Findings  OF  an  EXTENSIVE  INVESTIGATION  Of  previous 
Combined  load  failures,  documents  the  existence  of 
Such  FA i lure s  and  suggests  POSSIBLE  future  problems 
BASED  On  an  INDUSTRY-WIDE  SURVEY  OF  ACTUAL  CASE 
HISTORIES.  ANALYTICAL  SUBSTANTIATION  OF  THE 
INCREASED  PROBABILITY  OF  FAILURE  AND  THEORETICAL 
ACOUSTIC  CONSIDERATIONS  ARE  PRESENTED  TO  INDICATE 
T'iA  T  COMBINED  LuADS  DO  PRESENT  A  PARTICULAR  PROBLEM 
AREA,  ThE  SIMULATION  OF  STATIC*  DYNAMIC,  AND 
ACOUSTIC  LOADS  IS  DiSCUbStD  IN  TERMS  OF  GENERAL 

principles  <>hich  must  be  taken  into  consideration, 

And  GENERAL  TESTING  METHODS  APPLICABLE  TO  DIFFICULT 
And  COSTLY  VEHICLE  FATIGUE  PROBLEMS,  LIMITATIONS 
AND  PUSSIBLE  FUTURE  EXTENSIuNS  TO  THE  RTD  SONIC 

test  facility  are  discussed  and  recommendations 
Presented,  seven  specific  testing  arrangements 
which  have  been  developed  fur  combined  loads 
SIMULATION  of  StVERAL  SeLlCTED  cases  are  described 
and  illuSTRateo.  (Author)  (U) 
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uDL  NEpokT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZBML1 

AL-63S  SOa  2U/11  IH/2  2U/1  1/3 

nr  research  inst  Chicago  ill 

theoretical  and  experimental  model  investigations  of 
SEMl-ANRCHOlC  AND  SEKI-REvErBERaNT  environments  and 
their  application  to  the  rtu  so^ic  fatigue 
facility.  ( u  > 

descriptive  note:  final  rept*  is  nov  6R-15  mar  66. 

APR  66  156P  PERNET,  OAVIO  F.  JHRuSKA.GALE 

R .  • 

CONTRACT:  AF  33(6lS)-2174 » 

Proj:  af-^rs/i 

TaSm  ‘1R370  1  . 

MONITOR:  AFFOL  TR-66-20 

unclassified  report 


descriptors:  (-sonic  fatigue,  test  facilities), 
AIRFRAMES,  FaTIGuE(MECHAnICS)  ,  AnECHOIC  chambers, 
MOuELS(SiMoLaTIONS) ,  ACOUSTIC  EQUIPMENT,  NOISE, 
ENVIRONMENT  ( U  > 

A  STUDY  OF  the  ACOUSTIC  ENVIRONMENTS  THAT  COULD  BE 
PROOUCEo  IN  The  RTD  SONIC  FaTIGuE  FACILITY  HAS 

made  using  both  theuretical  methods  and  experimental 

MuoElINc;  TECHNIQUES.  AN  ANALYSIS  IS  PRESENTED  AHICH 

enables  the  semi-anechoic  environment  to  be 
determined  at  any  position  in  the  facility,  this 
ANALYSIS  is  verified  EXPERIMENTALLY,  an 
EaPER IMENT Au  PROGRAM  ALSO  ENABLtD  THE  SEMI- 
REVLRbERANT  ENVIRONMENT  TO  oE  ESTABLISHED  AND 
REVtALEo  THE  PART  PLAYED  BY  THE  ABSORBING  TREATMENT 
In  DETERMINING  THIS  ENVIRONMENT,  EXPERIMENTAL 

programs  investigated  the  sound  fields  on  structures 

LOCATED  IN  THE  FACILITY  UNDlR  BOTH  MODES  OF 
OPERATION,  A  STUDY  OF  REFLECTOR  devices  used  TO 
Modify  acoustic  environments  was  made  and  enabled 

LIMITED  PREDICTION  OF  ThEJR  EFFtCTS,  an  analysis 
OF  CURRFNT  service  NOISE  FIELDS  ON  AIRCRAFT 
STRUCTURES  enabled  DETERMINATION  of  values  of  the 
major  parameters  of  these  fields  to  be  determined  for 

Use  In  SIMULATION  SlUOIES,  iAuThOR)  (U) 
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oOC  KEpOr<T  BIBtluGKAPHY  SEARCH  CONTROL  NO.  /ZBML1 

AiJ-t>4o283  1/3  20/4 

GtNLRAL  ELECTRIC  CO  CINCINNATI  OHIO  AoVANCEO  ENGINE  AND 
TtCifiOLoGY  OEPT 

PaLOICTlO  VIBRATION  and  AcOoSTlL  environmental 
Study.  ( U  ) 

oct  64  3 i p 

RePT.  NO,  152 

Contract:  ua.-44- i 7 ?-i  c-7 1 s 
Unclassified  report 

supplementary  note:  report  on  xv- 5a  lift  fan 
flight  research  aircraft  program.  see  also  ao- 

646  282. 

DESCRIPTORS:  (-vertical  take-off  planes, 

AErOELAStICI r Y )  ,  (-RESEARCH  PLaNES, 

AEROELmSt I C I T Y ) ,  VIBRATION,  uIFT,  FANS, 

P  R  u  P  U  L  S 1 o  n ,  ACOUSTICS,  F aT I GOF ( MeCHAn I CS )  , 

F A 1L0RE (mECHAM CS ) ,  AIRPLANE  PANELS,  DESIGN 

identifiers:  v-5  aircraft 

The  ANALYSIS  INDICATES  THAT  the  PROPOSED  »ING  SKIN 
panels  „ill  Not  experience  fatigue  failure  as  a 
RESOlT  OF  acoustic  excitation  sustained  during  the 

2SU  HOU*  DESIGN  LIFE  OF  THE  AIRCRAFT.  THE 

vibration  environment  of  the  aircraft  is  expected  to 
Be  SIMILAR  TO  That  UF  OTHER  JEt  AIRCRAFT  of 
comparable  rated  thrust,  oaseo  on  the  anticipated 
VIBRATION  LEVELS  ANy  the  RELATIVELY  short  design  life 
OF  The  AIRCRAFT.  COMPONENTS  THAT  MAY  BE  SUBJECTED  TO 

significant  oscillatory  load  should  be  investigated 

For  FATiGuE  On  AN  INDIVIDUAL  BASIS  tjY  THE  DESIGN 
group  Involved,  (authorj  (U) 
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UUC  H  epo«  T  8  I Sl I UGH APH  Y  SEARCH  CONTROL  NO*  /ZBMLl 

AU-bPB  022  20/1  1/3  2U/11 

BOL 1  BErANEk  ANO  NEi.MAN  InC  CAMhRIDGE  MASS 

AtHOOTNAMlC  NOISE  SIMULaTio*  jN  SONIC  FATIGUE 
facility,  iu) 

OLScRIPTIvE  note;  FINAL  REFT*,  lb  JAN  6P-3I  MAR  65, 

NOV  66  7  JP  lYuN,R,  h  •  •kjORDONiC*  G» 

;stlrn,r.  uiener.f.  m,  i 
PEP  T  «  NO,  BBN-13H9 
contract:  af  3j(6is)-i29o 
F’KOj:  AF-9937 

Task:  99j7ul 

MONITOR:  AFFOL  TR-66-H2 

On CLASSIFIED  REPORT 


DESCRIPTORS:  (♦AERODYNAMIC  noise,  SIMULATION), 

(•Turbulent  boundary  layer,  aerodynamic  noise), 

SONIC  FATIGUE,  JETS,  vVALLS, 

PAnELS(StROCTURAL)  ,  POWER,  INJECTION, 

TRANSPORT  PLANES,  SUPERSONIC  PLAnFS  ( U  ) 

ThE  POSSIBILITY  OF  SIMULATING  A  TURdUlENT  B0UNDARY- 
LAYtR  NOISE  ENVIRONMENT  USING  ThE  AIR-FLOW  CAPABILITY 

Or  THE  nTO  sonic  fatigue  facility  IS 

INVESTIGATED.  THE  PhlLOSOPHT  lS  ADOPTED  THAT  IT  IS 
ThE  MECHANICAL  POhEK  ABSORBED  BY  THE  STRUCTURE  FROM 
The  ENVIRONMENT  THAT  is  to  liE  DUPLICATED. 
calculations  arc.  developEu  that  allow  the 
PREDICTION  of  The  Mt  chan i cal  po„er  injected  into  a 
structure  by  a  TURBULENT  BOUNDARY  layer  (TBL),  and 
BY  A  TURBULENT  ALL-JET.  THt  POSSIBILITY  OF 

replacing  the  power  injecteo  by  the  tbl  sy  using 
Tukoulent  wall-jets  impinging  on  a  structural  model 

OF  A  SECTION  OF  A  SUPERSONIC  TRANSPORT  IS  STUDIED. 
RtSULTS  INDICATE  THAT  H I Gh-F  REOuENC Y  EXCITATION 
(ABOVE  1 KhZ )  CAN  BE  ADEQUATELY  simulated,  BUT 
That  The  AIR-FLOy.  CAPABILITIES  OF  TmE  FACILITY  would 
BE  EXCEEDED  S,  AN  ATTEMPT  TO  EXCITE  A  STRUCTURE  AS 

large  as  the  one  chosen  by  a  set  of  wall-jets  at 
lower  frequencies,  (author)  (U) 
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u-DO  H£pOkT  OIBLIUGKAPHT  SEA^H  CONTROL  no,  /ZBML1 
Au-t.be  «  M  (S  i/3 

Southampton  univ  (England)  inst  of  bound  and  vIoRaTion 
RlSLAkCh 

stresses  in  skin  panels  subjected  to  random  acoustic 
loading.  ( u ) 

DfcSCR I PT I v£  note:  technical  R  E  P  T  0 , 

DUN  67  6UP  CLARKSON ,BR  I  an  L»  ! 

CONTRACT:  aF  61(05^1-627 

PrOj:  AF-7351 

monitor:  AFMl  TK-67-J99 

Unclassified  report 


DlSCRIPTOkS:  (*A1RPLANE  PANELS,  STRESSES),  great 

BRITAIN,  LOAD  I  NG  (  MLCHAN  I  cs  )  ,  jf.T  PLANE  NOISE, 

EXPERIMENTAL  data,  control  surfaces, 

fat  I OUE ( MECHAN I C3 )  (U) 

The  REPORT  SUMMARlStS  TrE  FullY  DOCUMENTED 
EaPERIMeNTAL  DATA  WHICH  Is  AVAILABLE  ON  THE  STRESSES 
iNDUCtO  IN  TYPICAL  AIRCRAFT  STRUCTURE  BY  JET  NOISE  AT 
TAKE  OFf.  TmE  EXPERIMENTAL  VALUES  ArE  COMPARED 
V.ITM  A  oESlv»N  pnOCEuuRE  BaSLD  On  A  SINGLE  DEGREE  OF 
FRELDUM  ANALYSIS  aNu  THE  METHOD  IS  tXTENDED  FOR 
APPLICATION  To  CONTROL  SURFACES  AND  TO  INTEGRALLY 
STlFFtNED  SKIN  PANELS,  THE  lSTImATES  ARE  GENERALLY 
WITHIN  a  FACTOR  OF  Tf.0  OF  TnF  MEASURED  VALUES.  THE 
Relatively  new  phenomenon  of  shock  lEll  noise  is 
Introduced  and  a  typical  result  for  the  variation  of 

R.MO.  stress  DURiNu  TAKE  OFF  AND  CLlMB  IS  DISCUSSED, 
(AUTHORi  (U) 
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SYSTEMS  ENGINEERING  GROUP  WK JGHT-PATTERSON  AFB  OHIO 

GROUND  ACOUSTICAL  SURVEY  OF  the  RB-57F  airplane  with 
TF-J3-P-11A  ENGINE,  (U) 

OCT  67  3UP  UREHER.JUHN  Ft  { w  A  F  F  0  R  D  » 

JOHN  H.  5 

Rc.PT.  NO.  SEG-TR-67-26 

unclassified  report 


Descriptors:  i*sonic  fatigue,  reduction), 

(•tukboFan  engines,  acoustic  properties),  jet 

oOmBERS,  RECONNAISSANCE  PLANtS,  AIRFRAMES, 
TAILS(AIrCkAFT)  ,  EXHAUST  GASES, 

STAB  1 L I Z£RS ( HOR UONTAL  TAIL  SURFACE)  (U) 

identifiers:  a-s/  aircraft,  tf-33  engine  iu) 

ACOUSTICAL  OATA  MEASURED  UN  ThE  RB-S7F  AIRPLANE 
EMPENNAGE  EXPOSED  To  THE  tXHAUST  OF  The  TF-33-P- 
1 l A  ENGINE  are  presented  IN  TABULAR  And  graphical 
form,  D  a  T  a  ARE  REDUCED  iN  0LTAVE  AND  10-CPS  BAND 
widths  along  with  overall  levels,  contours  of 
EQUAL  ACOUSTICAL  INTENSITY  ARE  TRANSPOSED  ON  A  PLAN 
VIEW  OF  ThE  HORIZONTAL  STABILIZER.  (AUTHOR)  (U) 
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uU*»  R  E  p  0  R  T  dlBLIUGR&PHY  SEARCH  CuNTROL  NO,  /ZBMLl 

Au-66J  662  1/3  20/1 

BOEING  SCIENTIFIC  RESEARCH  lABS  SEATTLE  WASH  FLIGHT 

sciences  lab 

response  of  structure  to  the  pseudo-sound  field  of  a 

Jt.T  (USINU  A  C  0  il  8  I  N  t  D  CONTIn'ju--  AND  FINITE  ELEMENT 

Method)  part  l,  (ij) 

SEP  67  4  6  P  HAESTRELcO  ,L.  iGEDGE.M.  R » 

JrEDDAWaY.A.  r,  f.  i 
REPT.  NO,  o 1 -82- U6S2  »  lib 

unclassified  report 


DESCRIPTORS:  (‘AIRPLANE  panels,  *sonic  FATIGUE). 

VIBRATION,  CONTINUUM  mechanics.  ACOUSTIC 
PROPERTIES,  pressure,  response,  jets,  nozzle  gas 

FLOG,  AERODYNAMIC  NOISE,  WAKE,  TuRBOjET 

ENGINES  (U) 

prediction  techniques  are  applied  to  a  typical 
AIRCRAFT  panel  MOUNTED  ALONg  ,  And  just  outside  OF  the 
Wake  of  A  model  JET.  from  McASUkEMEnTS  made,  a 
functional  represent  at i on  of  the  pseudo-sound  wall 
PRESSURE  CORRELATION  is  Otj  T  *  I  nED  and  is  useo  to 
predict  the  response  characteristics  of  the  panel. 

The  PREDICTED  mean  SQUARE  RESPONSE  is  in  fair 
AuReEMEmT  with  i HE  MEASURED  VALuES,  BUT  THE  PREDICTED 

displacement  spectra  are  somewHaT  erroneous. 

HuwEVEk,  THIS  was  EaPECTEu.  the  upper  frequency 
limit  OF  the  FINITE  ELEi-iEimT  TEChNlQuE  IS  RESTRICTED 
BY  The  number  op  ELEMENTS  in  the  GRID  SYSTEM,  ABOVE 
WHICH  Response  h.TEDiCTlONs  INCUR  ever  INCREASING 
EkROR  In  BOTH  FREQUENCY  And  AMPLITUDE.  HOWEVER,  AT 
ThEBE  Higher  mode  numbers  THF.  CONTINUUM  TECHNIQUE 
BECUMES  INCREASINGLY  more  ACCURATE  due  TO  THE 

Decreasing  dependence  of  moual  frequency  and  shape  on 

TriL  PANEL  Edge  CONDITIONS.  IT  WAS  DEDUCED  THAT  IN 
The  case  of  A  simple.  PAnEl,  fxcited  by  the  pressure 
field  0e  a  FULL  scale  JeT  E  N  {.  I N  t  only  the  power 
SPECTRUM  is  KF.QUIREu  TO  PREuICT  THE  RESPONSE. 

Hu-.EVER,  for  A  COMPLEX  STkULTuRe,  SPATIAL  decay 
BECOMES  RELEVANT  ANu  MUbT  Be  INCLUDED  IN  THE  PRESSURE 
f i eld  model .  t  author )  I u ) 
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ul)C  REpOkT  B 1 BL 1 OGR aPH Y  SEARCH  CONTROL  NO.  /ZBML1 
AO-667  1/3  lR/*) 

Grumman  aircraft  engineering  cOrP  bethpage  n  y 

structural  inspection  planning  tor  0usiness  executive 
aircraft,  <  u ) 

NOV  66  12P  oRENnAN  iUAMES  E.  5 

unclassified  report 

SUPPLEMENTARY  NQTt;  prepared  for  presentation  at  the  faa 

maintenance  SYMPOSIUM  ‘CONTINUED  RELIABILITY  OF 
TRANSPORT  TYPE  AIRCRAFT  STRUCTURE.'  (VASHINGTON, 

0.  c*  ♦  2-R  NOV  l  9  6  to • 

descriptors:  (•jet  Transport  planes,  maintenance)* 
airframes,  civil  aviation,  reliability,  turbofan 
engines,  design,  sonic  fatigue,  visual  inspection, 

MAINTAINABILITY,  MANAGEMENT  PLANNING  { U ) 

IDENTIFIERS!  INSPECTION  methods*  OULFSTREAM  2 
AIRCRAFT.  PRIVaTe  planes,  small  planes  (U) 

a  brief  review  is  given  of  the  design  and  testing 

CONCEPTS  USED  IN  THE  DEVELOPMENT  OF  The  TURbOFAN 
GuLFSTReAM  II.  (U) 
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uuv.  REPORT  O  I B  L.  iuGKAPHY  SEARCH  CONTROL  NO.  /^BMLl 

Au-g69  21*  1/3  1/1  2u/4  20/1 

BoElNG  CO  RENTON  ii  A  S  m  COMiiEhC  1  Al  AIRPLANE  DIV 

test  RESULTS  FROM  TmE  boundary  layer  facility  « 

RtSPONSE  of  structure  to  the  PSEUDO-SOUND  field  of  a 

Jt.  T  (  U  S  i  N  o  COMBINED  continuum  and  finite  element 

Me.  THOU  )  ,  (U  ) 

JAN  6tJ  4  9P  MAESIREEuO.L.  i 

RtPT.  NO,  06-994R-V0L-4 

Unclassified  report 

SUPPLEMENTARY  note;  SEE  ALSO  VOLUME  3,  ad-669  217. 

descriptors:  (-.airplane  panels,  •aerodynamic 

LOADING).  jETS,  A  N  E  ,  SOUNu,  A  C  0  U  S  T  I  L 
PROPERTIES,  RESPONSE,  BOUNDARY  Layer,  continuum 
MEChANiCs,  PRESSURE,  SONIC  FaTiGuE,  VIBRATION, 
MATHEMATICAL  PREDICTION,  AIRFRaMlS  (U) 

TmE  RESPONSE  OF  A  SjMPLc.  PAnFL  STRUCTURE  TO  A  U*T 
PSEUOO-sOuMO  FIELD  IS  INVESTIGATED  aNQ  A  PREDICTION 
MlTMOu  IS  PRESENTED.  THE  i.Ean  Sw'UaRe  DISPLACEMENT 
IS  APPROXIMATED  QUITE  CuOSEu.Y  but  TrtE  MODAL  ENERGY 
DISTRIBUTION  IS  SrlOilN  To  BE  MoRt  DEPENDENT  ON  AN 

accurate  pressure  field  model  being  assumed,  it  is 
argued  ho..ever.  that  the  accuracy  of  the  prediction 
Ml  T  HO  0  can  only  IMPROVE  MTh  INCREASING  JET  DIAMETER, 
WITH  ThF  result  Trt  A I  A  FUlL-SCALE  SITUATION  WOULD  BE 

more  favorable  to  this  combined  method,  the  use  of 

A  FlNlTF  ELEMENT  IECHNI^Ul  ENABLES  COMPLEX  STRUCTURES 

Tu  be  represented  mure  realist icallt  than  with  the 
normal  moue  assumption,  although  the  latter  is 

SUFUUfcNT  at  TrtE  HIGHER  MOUE  NUMBERS,  AND  PROBABLY 
MuRt  ACCURATE,  (AUThOR)  (U) 
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DuC  KEpohT  BIBLIOGRAPHY  SEARCH  CONTROL  NOt  /ZBMLl 

Au-66?  217  1/3  1/i  2o/H  20/1 

BUtlNG  CO  RENTON  mASH  COMMERCIAL  AIKrLANE  DIV 

TtST  RESULTS  FROM  TnE  BOUNDARY  LAYER  FACILITY  (THEORY 
And  EXPERIMENTAL  COMPARISON),  (U) 

May  66  tidP  MAESTRELlO tL *  ? 

RtPT.  NO,  06-99HH-V0U-3 

Unclassified  report 

supplementary  note:  see  also  volume  h,  ad-669  21s, 

descriptors:  (-airplane  panels,  aerodynamic 
loading*,  acoustic  PROPERTIES,  pressure, 

TURBULENT  boundary  layer,  CORRELATION  techniques* 
aalls,  response,  aerodynamic  noise,  vibration, 

POwE'W  SPECTRA,  wind  TUNNEL  MuDELS,  ThEORY  ,  SONIC 
fatigue  (U) 

identifiers:  smn(stkuctuRal)  c  u  ) 

The  PROBLEM  of  ACOUSTIC  Radiation  of  panels  excited 
BY  RANDOM  PRESSURE  FLUCTUATION  OF  THE  TURBULENT 
BuUNUARy  LAYER  WAS  INVESTIGATED,  the  main  purpose 
Of  The  paper  is  TO  Show  by  using  a  relatively  simple 
FUNCTIONAL  representation  of  the  SPaCE-TIME 
CORRELATION  OF  THE  WALL  PRESSURE  FLUCTUATION,  AND  BY 
ThE  USE  OF  lYONS-UYER  METhOD,  THAT  MOTION  AND 

Radiation  intensity  of  a  simply-supported  panel  agree 

REASONABLY  WELL  WITH  EXPERIMENTAL  results,  the 

MOST  STRIKING  Ft ATUkE  OF  THE  EXCITATION  MECHANISM  IS 

the  so-called  coincidence  which  has  profound  effects 
On  The  response  of  the  structure  and  power 
Radiations,  if,  under  certain  conditions,  a 
mismatch  occurs  BETWEEN  Wave  speeds  on  the  panel  and 
The  PRESSURE  field,  panel  DISPLACEMENT  and  acoustic 
RaDIAIIoN  shoulo  be  REDUCED,  SUCH  A  MISMATCH  IS 
caused  by  a  Turbulence  pressure  eddy  which  decays 
faster  than  the  mude’s  ..avelenSth  on  the  structure. 

(AUTHOR)  (UI 
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a i R  force  Flight  dynamics  lab  wright-patterson  afb 

Ohio 


The  PREDICTION  OF  INTERNAL  VIBRATION  levels 

of  flight  vehicle  equipments  using 

staTist.-cal  energy  methods.  (U) 

DESCRIPTIVE  NOTE,*  TECHNICAL  REP*.  JUn  65-0CT  67, 
jan  7u  7 i p  sevy, Robert  a.  iearls, 

DavIo  L.  i 

RtPT.  NO,  AFFDL-TR-6Y-SR 
PROj:  AF-1309 

TASK!  13u90*l 

Unclassified  report 


DESCRIPTORS;  ( • A  I RFRAMES  »  VIbRaTIONJ,  (^AIRCRAFT 

equipment,  malfunct ions i  ,  mathematical  prediction, 
energy,  STATISTICAL  analysis,  SONIC  fatigue  10) 
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ODC  REPORT  aiBLiOGKAPKY  SEARCH  CONFROL  Ai'J.  /ZCMLl 
Au-26j  763 

NATIO.Nau  AERONAUTICS  AND  SPACt  ADMINISTRATION  WASHINGTON  D 
C 

EFFECTS  OF  CHANGING  STRtSS  AMPLITUDE  uN  THE  R*TE  OF 
FATIGUE-CHACK  PROPAGATION  IN  TWU  ALOMIriUM  ALLOYS  (U) 

SEP  61  IV  HUDSON, C.  MICHAF.LFhAKDRATH, HERBERT 

F.  ? 

RtPT •  NO,  TN  D  9&0 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •  ALUM  I NUM  ALLOYS,  A!R|VaMES,  DESIgN, 

FATIguL  (MECHANICS),  FRaCTURE  (MECHANICS),  LOAD 
DISTRIBUTION,  MECHANICAL  PROPERT I  CL ,  SHEETS,  STRESSES, 
tensile  PROPERTIES,  TEST  METHODS,  TESTS  (U) 

a  series  of  fatigue  tests  with  SPECIMENS  SUBJECTED 
TO  CONSTANT-AMPLITUDE  aND  t.vo-step  axial  LOADS  WERE 
CONDUCTED  ON  12-In,  WIDE  SHEET  SPECIMENS  OF  2o2H-T3 
ANO  707S-T6  ALUMINUM  ALLOY  TO  STUDY  THE  EFFECTS  OF 
A  CMANGt  IN  STRcSS  LEVEL  ON  F A T l GUE-CR ACK 
propagation,  comparison  OF.  THE  RESULTS  OF  ThE 
TESTS  IN  WHICH  ThE  SPECIMENS  WERE  TESTED  AT  FIRST  A 
HIGH  AND  THEN  A  LOW  STRESS  LEVEL  WITH  THOSE  Op  THE 
CONstAnT-STRESS-AMPlITUOE  TESTS  INDICATED  THAT  CRACK 
PROPAGATION  WAS  GENERALLY  DELAYED  AFTER  THE 
TRANSITION  TO  ThE  LOWER  STRESS  LEVEL.  IN  THE  TESTS 
IN  -WHICH  THE  SPfcCIMuNS  WERE  TESTED  AT  FIRST  A  LUW  anD 
THEN  A  HIGH  STRtSS  LEVEL,  CPACK  PROPAGATION  CONTINUED 
AT  The  EXPECTED  rate  after  THE  CHANGE  in  STRESS 
LEVELS,  (AUTHOR)  (U) 
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RYAN  AERONAUTICMu  CO  SaN  DIEGO  CALIF 

HIGH  ENERGY  FORMING  OF  METALLIC  SHEET  MATERIALS  IU) 
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REPT.  NO,  6 1 D072 
CONTRACT;  0A-QR-H96-DRD-192I 
PROj;  ORO-TdM-UQZF 
monitor:  wal  bzh.s/i 

UNCLASSIFIED  REPORT 


descriptors;  ^explosive  forming*  ‘Sheets,  airframes. 

ALUMINUM  ALLOYS,  CONFIGURATION,  C  YL I  NOR  I C AL  BODIES, 

DIES,  EXPLOSIVE  MATERIALS,  FATIGUE  (MECHANICS), 
HEMISPHERICAL  SHELLS,  H I GHwPKESSuRE  RESEARCH, 
INSTkuMENTaTION,  MANUFACTURING  methods,  materials, 
MECHANICAL  PROPERTIES,  metallurgical  analysis, 
MICROSTRUCTURE,  spheres,  stainless  steel*  steel. 

STRUCTURAL  SHELLS,  TENSILE  PROPERTIES,  TEST  FACILITIES, 
TITANIUM  ALLOYS,  VANADIUM  ALLOYS  (U) 

TESTS  WERE  CONDUCTED  ON  VARIOUS  MATERIALS  TO  STUDY 
THEIR  FURMAhILITY  AND  METALLURGICAL  CHARACTERISTICS 
RESULTING  FROM  EXPLOSIVE  FORMING  PROCESS, 

MATERIALS  FORMED  INTO  VARIOUS  CONFIGURATIONS 
INDICATED  THAT  THIS  MANUFAC TURING  TtCHNlOUE  LgNDS 
ITSELF  TO  The  forming  OF  PARTS  HAVING  INTRICATE 
SHAPES,  AND  IS  PARTICULARLY  ADAPTABLE  FOR  THE 
FABRICATION  of  PARTS  of  large  SIZE  BEYOND  NORMAL 
machine  capacity,  metallurgical  tests  show  that 

THERE  WAS  NU  DETRIMENTAL  EFFECT  TO  THE  MATERIAL  AS  A 
RESULT  uF  THIS  FORMING  PROCESS.  INDICATIONS  ARE 
THAT  SOME  MATERIALS  MUST  BE  FORMED  AT  ELEVATED 
temperatures,  consideration  OF  THE  CORRELATION 
BETWEEN  INSTRUMtNTAT.ON  techniques  and  LABORATORY 
ANALYSIS  LEADS  TO  THE  CONCLUSION  THAT  MECHANICAL 
PROPERTIES  of  MATERIALS  tested  WERE  IMPROVED  BY  THE 
EXTREME  PRESSURtS  APPLIED  BY  EXPLOSIVE  FORMING. 

(AUTHOR)  IU) 
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EFFECT  of  strain  rate  on  mechanical  properties' of 
wrought  sintered  tungsten  at  temperatures  above  2soo 

F  (U) 

IV  SIKORA.PaUL  F« IHALL.RObERT  W.5 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  »HIUH “TEMPERATURE  RESEARCH,  *TUN6sTEN, 

AIRFRaME**  CRYSTALLIZATION,  deformation,  fracture 
(MECHANICS),  HEAT  TREATMENT,  MECHANICAL  PROPERTIES, 
MICROSTRUCTURE,  PROCESSING,  REFRACTORY  MATERIALS, 

TENSILE  PROPERTIES,  TESTS,  VELOCITY  (U) 

SPECIMENS  OF  wROUuHT  SINTERED  COMMERCIALLY  PURE  W 
WERE  MADE  from  i/s-in.  swaged  rods,  all  THE 
SPECIMENS  were  kECRYSTaLLIZED  A i  4QSO  F  FOR  I  HR 
prior  to  testing  at  Temperatures  from  zsoo  to  muoo 
f  at  Various  strain  rates  from  0.002  to  20  in.  per 

IN.  PER  MINUTE,  RESULTS  SHOWED  THAT*  AT  A  CONSTANT 
TEMPERAfOKE,  INCREASING  Th£  STRAIN  RATE  INCREASED  THE 
ULTIMATE  TENSILE  strength  significantly,  the 
EFFECTS  OF  tsOTH  STRAIN  RATE  AnD  TEMPERATURE  On  THE 
ULTJMA7C  TENSILE  STRENGTH  OF  v/  MAY  BE  CORRELATED  BY 
THE  LlNtUGHT  SINTERED  COMMERCIALLY  FURE  W  WERe  MADE 
FROM  1/u-IN,  SWaGED  ROo»,  ALL  THE  SPECIMENS  WERE 
RECRYSTALLUED  AT  4J50  F  gR  PARAMETER  METHOD  OF 
M ANSON  AND  HAFEkD  AND  MAY  8E  USED  TO  FREDlCT  jHE 

ultimate  tensile  strength  at  higher  temperatures, 

4&0U  and  SOuO  Ft  AS  PREVIOUSLY  REPORTED, 

DUCTILITY.  AS  MEASURED  BY  REDUCTION  OF  AREA  IN  A 
TENSILE  TEST,  DtCREASES  WITH  INCREASING  TEMPERATURE 
ABOVE  AoOUT  300U  Ft  INCREASING  THE  STRAIN  RaTe 
AT  TEMPERATURES  AtJOV£  3OO0  F  INCREASES  THE 
ductility,  fractures  are  GENERALLY  TRA  SGRANUt.AR 
at  The  higher  strain  rates  and  intergranular  at  the 

LOWER  STRAIN  RATES,  (AUTHOR)  (U) 
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descriptors:  *austenite,  •martensite,  •stainless  steel. 
AIRFRAMES,  atmosphere,  CHEMICAL  analysis,  corrosion. 
CORROSIVE  GASES,  CORROSIVE  LIQUIDS,  DEFORMATION, 
DISPERSION  HARDENING,  FRACTUkE  (MECHANICS),  hEaT 
TREATMENT,  MECHANICAL  PROPERTIES,  STRESSES,  tENSlLE 
PROPERTIES,  TEST  EQUIPMENT ,  TEST  METHODS  IU} 

AVAILABLE  information  on  the  STRESS-CuRROSION 
CRACKING  OF  THE  HIGH-STRENGTH  STAINLESS  STEELS  WAS 
ASSEMBLED  AND  TABULATED  ACCORDING  TO  ALLOY  TYPE  AND 
TO  THE  ENVIRONMENTS  To  ttHICH  THEY  WERt  EXPOSED* 

THE  STAINLESS  STEELS  INCLUDE  THE  COLDrOLlED 
AOSTEiUTICS  (USS  12  MOV)  THE  MARTENSITIC 
GRADES  (17-HPH  AND  STAINLESS  W )  THE  MARTENSlTjC 
PRECIPITATION-HAROENAblE  GRAOtS  ( l 7-7PH ,  PH  lb- 
7  MU,  AM  35U  AND  35b)  AND  ThE  S£M I aUS T EN J T I C 
PRECIPITATION  HaRDENABL*  GRADES  (AISI  301,  20i,  AND 
202,  USS  TENEL0N,  AND  USS  17«S).  EXPOSURES 

were  in  the  MARINE  atmosphere  at  kuke  beach, 

OUTDOORS  at  several  semi  industrial  locations,  AND  In 
SEVERAL  LABORATORY  TEST  ENVIRONMENTS.  DATA  ON  THE 
ChEMlCAL  ANALYSES,  HEAT  TREATMENTS,  AND  MECHANICAL 
PROPERTIES  OF  The  test  materials  are  included, 

(AUThU*  IU) 
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STKACOSt  UN  1 V  N  Y 

PROCEEDINGS  Of  THE  SEVENTH  SAGAMORE  ORDNANCE 
materials  research  CONFERENCE,  mechanical  and 
METALLURGICAL  BlHAVIOR  OF  SHEtJ  MATERIALS,  CONDUCTED 
at  SaGaMORE  CONFERENCE  CENTER,  RAwUETTE  LAKE,  NEW 
YORK ,  AUGUST  16  TO  19,  I960  (U) 

DEC  60  IV 

CONTRACT*  DA30  069QRU2S66 

UNCLASSIFIED  REPORT 


DtscR i p tors ;  *fRacture  (mechanics),  *heat  resistant 
metals  ♦  ALLOYS,  ^METALS.  ♦SHEETS ,  *SYMPOSIA,  AIRCRAFT, 
ALlOVs.  uEFORMATION,  HARDNESS,  heat  treatment. 
MANUFACTURING  METHODS,  MECHANICAL  PROPERTIES, 

METALLURGY,  MiCROSTRUCTURE ,  MODEL  TEST*,  PLASTtCJTY, 
PRESSURE  VESSELS,  PRODUCTION,  ROCKET  ASSISTED 
PROJECTILES,  SHEAR  STRESSES,  SHIP  HULLS,  STAINLESS 
STEEL,  STEEL,  STRESSES,  SUPERSONIC  PLANES,  TENSILE 
PROPERTIES,  TEST  METHODS.  TESTS,  TITaNiUm  aLlOyS, 
TRANSPORT  PLANES  (U) 

CONTENTS!  REQUIREMENTS  OF  HIGH  STRENGTH  SHEET 
materials  materials,  their  properties  and 
CHARaCTlRISTICS  EFFfcCTS  OF  FABRICATION  variables 
FRACTURE,  CRACK  JNlTATlUN  AND  PROPAGATION 
MECHANICAL  SCREtNING  TESTS  MECHANICAL  MODEL 
TESTING  ThE  MATtRiALS  PROBLEMS  OF  ThE  SUPtRSONlC 
TRANSPORT  (0) 
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JON  61  IV  LYST  « J  •  0  « , 

KEPT.  NO,  9  6 l  Id 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  •ALUMINUM  ALLOYS,  AIRFRaMlS,  tXTRuSlON, 
FAILURE  (MECHANICS),  FATIGUE  (MECHANICS)i  FRACTURE 
(MECHANICS) ,  MECHANICAL  PROPERTIES,  SHtAR  STRESSES. 
STRESSES,  TENSILl  PROPERTIES  (U) 

A  STUDY  WAS  MAOc.  TO  DETERMINE  TnE  FATIGUE  STRENGTHS 
AND  TENSILE  PROPERTIES  AT  THE  STEP  AND  IN  ADJACENT 
PARTS  OF  THE  lAkGE  AND  SMALL  ENuS  OF  7075-T6 
STEPPED  EXTKUSJUNs,  TnE  TENSIlE  AND  Y I  ELD 
STRENGTHS  ARE  GENERALLY  HIGHER  FOR  SPECIMENS  TAKEN 
FROM  THE  SMALL  lNU  THAN  THOSE  FROM  THt  LARGE  £NQI 
ALSU,  THE  TENSILE  PROPERTIES  OF  SPECIMENS  FNOm  ACROSS 
THE  STEP  ARE  APPRECIABLY  LOrtER  THAN  THOSE  TAKgN  FROM 
EITHER  THE  LARGE  OR  SMALL  END  OF  THE  EXTRUSION. 

THE  FATIGUE  STRcNGThS,  REGARDLESS  OF  LOCATION  IN 
THE  EXTRUSION,  »*ERE  AS  GOOD  AS  OR  BETTER  THAN  THOSE 
CONSIDERED  TYPICAL  FOR  7Q7S-T6  PRODUCTS*  THERE 
APPEARED  TO  86  NO  SIGNIFICANT  DIFFERENCE  BETWEEN  THE 
FATIGUE  STRENGTHS  OF  SPECIMENS  TAKEN  FROM  ACROSS  THE 
STEP  AND  THOSE  FROM  EITHER  THE  LARGE  UR  SMALL  ENp  OF 

the  eatrusion,  (author)  (U) 
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THE  EFFECT  OF  CAOHIUM  PLATING  On  AIRCRAFT  STEeLS 
UNDER  STRESS  CONCENTR AT  I  ON  AT  EeEVaTEu  TEmPERaTURES  ( U ) 

SEP  61  iv  KENNEDY, £.M.  JR.! 

MONITOR:  ASD  TR6U  HQ6 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  *CADMIUM,  *PLATIN&,  *STEEL,  AIRFRaMES, 

ALLOYS,  AUSTENITE,  BORaTES,  CADMIUM  ALLOYS,  CADMIUM 
COMPOUNDS*  DIFFUSION,  ELECTROPLATING,  FaTIgUE 
(MECHANICS),  FLUORIDES,  FRACTURE  (MECHANICS),  hEAT 
TREATMENT,  I MP  A  C l  SHOCK  ,  MECHANICAL  PROPERTIES, 
MICROSTRUCTURE,  .mICKEL  ALLOYS,  PROCESSING,  STRESSES, 
TENSILE  PROPERTIES,  TESTS,  VAPOR  PLATING  (U) 

A  STUDY  WAS  CONDUCTED  OF  THE  EFFECTS  OF  CD 

plating  on  stressed  steels  at  elevated  temperatures. 

THE  EAPER I  MENTAL  PROCEDURES  InVOLVEd  SEVERAL  TESTS 
CHARaCTcRIZlD  AS  THt  STRESS-RuP TURE ,  TENSILE,  AND 

fatigue  tests,  materials  studied  consisted  of 

SEVERAL  AIRCRAFT  DUALITY  SAE  STEELS!  NAMELY,  h3R0, 

<U3U,  1U9S,  18-b,  AND  H-I3  HOT  AORK  DiE  STEELS. 

STRENGTH  LEVELS  FROM  lflO,QQU  TO  300,000  PSI,  aS 
SUITAdLt  FOR  THE  SEVERAL  STEELS,  WERE  EVAlUaTeO  FOR 
A  VARIEIY  OF  CONDITIONS  OF  STRESS  CONCENTRATION, 

THE  STEtLS  EXAMINED,  EXCEPT  TriE  A0STEN1TIC 
STAINLESS  STEELS,  «LRE  SUSCEPTIBLE  10  EMBRITTLEMENT 
BY  CL  PLATING  AT  ELEVaTLD  TEMPERATURES,  .V I T  H 
DECREASING  TEMPtR  A  TORES' »  THE  NOTICEABLE  EFFECT  OF 
cd  plating  on  the  properties  of  stells  ,vas 

CORRESPONDINGLY  DECREASED,  all  THE  STtELS 

examined  s h o (Y i n u  an  effect  on  one  property,  Shored 

SIMILAR  EFFtCTS  ON  THt  OTHER  PROPERTIES. 

(AUTHOR)  {U1 
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MaTERULS-SANDWICH,  BRAZED  PH  1 3-7M0  STAINLESS  STEEL. 
EVALUATION  OF  ( U ) 

JAN  62  IV  HILDEBRANO, J.F. S 

RtPT.  NO.  FGT  2730 
Contract:  aF33  soo  362uo 

UNCLASSIFIED  report 


DESCRIPTOkS:  •HONEYCOMB  cores,  •stainless  steel. 
AIRFRAMES,  Alloys,  BRAZING,  DISPERSION  HARDENING. 

FAILURE  (MECHANICS),  FATIGUE  (MECHANICS),  HEAT 

treatment,  manufacturing  methods,  molybdenum  alloys, 
nacelles.  PROCESSING,  SANOWlCH  PANELS,  SILVER,  TENSILE 
properties,  TONGUE  ( U ) 

identifiers:  aji-hu2  engines  <uj 

A  STUOY  MADE  OF  THE  RESPONSE  OF  PH15-7  MO 

TO  THt  PHASES  OF  THt  HEAT  TREATMENT  MAKING  UP  A 
BRAZING  CYCLE  FOR  HONE Y COMB  SANDWICH  PANELS.  THE 
AUSTENITE  CONDI  HONING  TEMPERATURE  WAS  PREDE Te«M I n£D 
BY  The  ttRAllNG  ALUOY,  STERLING  aG  PLUS  0.28  L I  • 

.VhICH  B'-AZES  IN  THE  UhO  TO  U9U  F  RANGE.  THE 

DATA  INuICATed  that  some  loss  in  ductility  was 
ASSOCIATED  with  SLOWER  COOLING  KATES.  SATISFACTORY 
TENSILE  PROPERTIES  WERE  OBTAINED  BY  RtFR I gER  AT  I  ON  AT 
-20  F  FUR  6J  MIN,  AGING  (PRECIPITATION 
HARDENING)  RESPONSE  VV A S  DETERMINED  TO  BE  MOST 

satisfactory  at  950  f  for  60  min.  the  tensile 
properties  resulting  from  this  heat  treatment  are 

REPORTEO.  The  THICKER  GAGES,  UvU2u  TO  0*320  In., 
had  SOMEWHAT  LO-.^ER  STRENGTHS  and  HlGHtR  ELONGATION, 

The  CONVERSE  was  found  for  thinner  ^ages,  0 , 0 1 6  TO 
O.OUS  I N ,  The  TtNSIQN-TENS JON  FaTJGOE  STRENGTH  OF 
PHI G- 7  MO  -  R H 9 b 0 M  COMPARED  FAVORABLY  WITh 
1 7-7pH  -  THIO&O,  THE  MECHANJCaL  PROPERTIES 
WERE  DETERMINED  FOR  HONtYcOMB  TEST  PANELS  BRAZED  WITH 
PRODUCTION  EQUIPMENT.  THE  AVERAGE  RESULTS  FOR  THE 
O.OUB  IN.  GAGE  SKIN  PANELS  WERE  REPORTED. 

(AUTHOR)  (U) 
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GENERAL  DYNAHiCS/PORT  WORTH  TEX 

MATERIAL.  7u79-f6a2  ALUMINUM  ALLOY  TENSILE  aNd 
FAT1GOE  PROPERTIES,.  DETERMINATION  OF  IU) 

Jan  62  IV  GHENA,p,F.5 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  ^ALUMINUM  alloys,  airframes.  CHROmIUM 

alloys,  copper  alloys,  deformation,  fatigue  (Mechanics), 
forging,  magnesium  alloys,  mechanical  properties,  non¬ 
destructive  TESTING,  stresses,  TENSILE  PROPERTIES, 
ultrasonic  radiation,  zinc  alloys  *u> 

identifiers:  aui-ho2  engines  <o> 

an  investigation  was  made  to  evaluate  7079-T652 
al  alloy  for  use  in  heavy  section  forgings  on  the 

B-SS.  THE  YIELO  AND  TENSILE  STRENGTH  EXCEEDED 
ALCOA  GUARANTEED  MInImUMS  BY  B  TO  102  AND  THE 

f.longations  wer&  uooble  or  almost  double,  the  short 
TRANSVERSE  yield  and  ultimate  tensile  strengths  and 

ELONGATION  OF  A  6-in,  SECTION  WERE  SI-nlLAR  TO  ThOSE 
OF  A  R-IN.  SECTION,  BUT  THE  NOTCH  TENSILE  STRENGTH 
WAS  LOWER  IN  THE  THICKER  SECTION.  TrtE  RATIO  Of 
NOTlH  TO  STANDARD  TENSILE  STRENGTHS  AVERAGED  0*81, 

THE  ENDURANCE  L i M i T  STRESS  FOR  TEN  MILLION  WAS 

under  9,000  psi  for  the  lug  type  specimens  useo. 

(AUTHOR) 
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GENERAL  OYNAMICs/fOrtT  w  OK  TH  TtX 

MATERIAL  -  7Q79-T651  ALUMINUM  ALLOY  -  FATIGUE 
PROPERTIES  -  DETERMINATION  OF 

U  AN  62  iv  OHENA, P.F. 5 

Ri.PT.  NO.  FGT  26RR 

contract;  AF33  6S7  72H8 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  •ALUMINUM  ALLOYS,  AIRFRAMES,  ALLOyS, 

extrusion,  failure  (mechanics),  fatigue  (mechanics), 
load  DISTRIBUTION,  metal  UOINTS,  METAL  PLATES  (U) 

identifiers;  aoi-ho2  engines  tuj 

four  fatigue  specimens  were  prepared  representing 

EACH  Gr  3  BULKHEAD  CONFIGURATIONS  USED  ON  ThE  8-5B, 

THE  BULKHEAD  SECTIONS  TESTED  CONSISTED  OF  AN 
EXTRUSION  OF  7075-To  AL  ALLOY  NUMBERED  E- 
702*102,  AND  2  SECTIONS  OF  DIFFERENT  FLANGE  THICKNESS 
OF  7079-T6S1  AL  ALLuY  mACKInED  FROM  H-l/2  IN 
THICK  PlATE  PURCHASED  TO  FM5-U108  SPECIFICATION. 

ALL  12  BULKriEAD  SPECIMENS  WERE  ATTACHED  TO  L0A0 
PLATES  THAT  REPRESENTS  TYPICAL  INSTALLATION  A  0 
ESTS  FOR  FATIGUE  SPECTRUM.  ALL  SPECIMENS  WERE 
SUBUECTtO  TO  THc  20  LAYERS  OF  SPECTRUM  LOAD  TWICE 

without  failure,  the  specimens  were  then  tested  at 

THE  FOURTH  HIGHEST  LOAD  OF  THE  SPECTRUM  TO  FAILURE, 

THE  EXTRUSION  AVERAGED  270, UOO  A  DlTIONAL  CYCl.ES, 

THE  THJN  FLANGED  PLATE  SPECIMEN  AVERAGED  299,000 
ADDITIONAL  CYCLES,  aNu  THE  THICK  FLANGED  PLaTe 
SPECIMEN  AVcRAGtD  So3,0u0  ADDITIONAL  CYCLES, 

(AUTHOR)  (U) 
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fatigoe  properties  -  determination  of  (U) 

vJaN  62  IV  HILDE3KAND,  J.F.  J 

RtPT.  NO,  FGT  2308 
CONTRACT*.  AF 3 3  637  72MB 

UNCLASSIFIED  report 


descriptors;  •aluminum,  airframes,  alloys,  aluminum 

ALLOYS,  FATIGUE  (MECHANICS*,  FEASIBILITY  STUDIES,  METAL 
PLAUS*  SPECTR0GRAPH1C  ANALYSIS,  TENSILE  PROPERTIES, 
TESTS  (U) 

A  R-1/2-IN.  THICK  ALCOA  PLATE  WAS  SECTIONED  To 
OoTAJiM  SHORT  TRANSVERSE  TENSILE  AND  FATIGUE 
SPECIMENS.  THE  LONGITUDINAL,  long  TRANSVERSE  and 
short  TRANSVERSt  I E n 5 1 l E  PROPERTIES  OF  THE  PLaTE  rtERE 
OBTAINED  AND  FOUND  TO  EXCEED  THE  MINIMUM  VALUeS 
SPEClFItO  BY  FMS-U1U8  FUR  R.OU1  TO  4.300  IN.  PLATE. 

both  the  unnotched,  k  sub  t  ejuals  i.i,  and 

notched  K  Sub  T  EQUALS  3.56  FaTIGUE  SPECIMENS 
flERc  TESTED  <v  I T  H  A  STRESS  RATIO  OF  ,0.1.  A 
complltl  s/n  curve  <yas  pRepareo  From  the  data 
OBTAINED  FOR  each  TYPE  SPECIMEN,  THE  tNOURANCE 
LIMIT  Of  THE  UNNOrCriED  CONDITION  WAS  AT  3U,U00  PSI  OR 
ABOUT  43*  OF  THt  SHORT  TRANSVERSE  ULTIMATE  TENSILE 
STRENGTH  WHILE  FOR  THE  NOTCHED  CONDITION  JT  WAS  10, 

000  PSI  OR  lh%  OF  THE  SHORT  TRANSVERSE  ULTIMATE 
TENSILE  STRENGTH.  (AUTHOR)  t  U I 
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MATERIALS  -  H3Ru  STEEL  -  STRESS  CORROSION  AND  EFFECTS 
OF  dANDlNG  LITERATURE  SURVEY,  PART  2*  STRESS 
CORROSION  (U) 

JUL  62  IV  OAEN  ,  H  •  P  •  J 

REPT.  NO.  FGT  2967  PI 

CuNTRACT:  aF  33(6S7)-72R0,  A F  33 ( 6U0 ) -i 1 09 1 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  •CORROSION,  «FRACTUHE  (MECHANICS),  *STEEL , 

COATINGS,  COKROSIO.m  INHIBITION,  ELEC  TROPL  A  T  I  NG  ,  FAILURE 
(MECHANICS),  GRAIN  STRUCTURES  ( METALLURGY )  ,  HEaT 

treatment,  landing  gear,  processing,  stresses,  Test 

METHODS,  X-RaY  DIFFRACTION  ANALYSIS  (U) 

IDENTIFIERS;  H3MU  STEEL  <  U ) 

HIGH  STRENGTH  ALLOY  ST£fcLS,  SUCH  AS  HJRO  AND  *335 
ARE  SUSCEPTIBLE  TO  STR£SS  CORROSION  CRACKING*  IT 
IS  GENERALLY  AGREED  BY  AUTHORITIES  ON  THE  SUBjECT 

that  the  underlying  cause  of  stress  corrosion 

CRACKING  IS  THE  MARKED  ELECTROCHEMICAL  DIFFERENCE  IN 
GRAIN  BODIES  AND  GRAIN  BOUNDARIES.  THERE  IS 
CONFLICTING  OPINION  On  HO#  CORROSION  AND  STRESS 
(TENSILE)  CAUSE  THE  PHENOMENON  TO  OCCUR,  X-RAY 
DIFFRACTION  APPEARS  TO  BE  AN  EXCELLENT  NONDESTRUCTIVE 
TEST  METHOD  FOR  DETERMINING  STRESS  CORROSION  CRACKING 
SUSCEPTIBILITY  UF  MET  L  ALLOY  s .  INDICATIONS  A«E 
THAT  ShOT-PEEnING  FOLLOWED  BY  COATINGS  (PAINTS  OR 

platings)  anodic  to  the  substrate  tu  be  protected 

is  AN  ACCEPTABLE.  PRUCEdURE  FOR  PROLONGING  THE  TIME 
BEFORE  STRESS  CORROSION  CRACK  J  NG  STARTS  IN  A 
SUSCEPTIBLE  METAI.  ALLOY.  (AUTHOR)  (U) 
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OCT  62  IV 

REPT.  NO,  FGT  17o3 
CO  N  TRACT!  AF  33(«>:j7)-72t*8,  AF  33(038)<”2125Q 


UNCLASSIFIED  REPORT 


DESCRIPTORS;  •ALLUYS»  •MAGNESIUM  ALLOYS,  AIRPLaNE 

ELASTICITY,  FRACTURE  (MECHANICS), 

materials,  sheets,  tensile  properties,  tests,  thorium 

ALLOYS 

(U) 

an  evaluation  of  j  sheets  of  hk31  mg  alloy  cold 
FORMED  B Y  THE  ANDERSON  PROCESS  SHOWED  LARGE 
VARIATIONS  In  Tm£  TENSILE  AND  COMPRESSIVE  YIELD 
STRENGTH  BETWEEN  THE  LONGITUDINAL  AND  TRANSVERSE 
DlREcTluNS.  CONtRUL  TESTS  OF  AS-RECEIVED  SHEEt  Din 
NOT  SHOW  THESE  LARGE  VARIATIONS.  THE  MOST 
PROMINENT  EFFECT  OF  THE  ANDERSON  PROCESS  ON  ThE 
MECHANjCAL  PROPERTIlS  k AS  IN  JH£  LONGITUDINAL 
DIRECTION.  THERt  WERE  REDUCTIONS  OF  UP  TO  H78  In 
THE  TENSILE  YIElD  STRENGTH  ANy  30s  IN  TH£ 

COMPRESBlVE  yield  strength.  DECREASES  OF  THIS 

PKEStNT  ON  ALL  3  SHEETS  ANU  IN  BOTH 
THE  SLIGHTLY  AND  APPRECIABLY  WORKED  AREAS.  TH*r  ONlY 
PROPERTIES  WHICH  SHOWED  INCREASES  WERE  TH£  ULTIMATE 
TEN3IL£  ANO  COMPRESSIVE  YIELD  STRENGTHS  IN  THf 

transverse  direction,  these  increases  varied  in 

THE  3  SHtETs,  CRACKING  WAS  OBSERVED  TO  SOME  DEGREE 
On  All  SHEETS,  THIS  CRaCKING  jS  THE  RcSULT  OF 
EXCESSIVE  COLD  oORK  ACTING  ON  STRESS  RISERS 
CONSISTING  OF  INCLUSIONS  AND  SCRATCHES, 

(AUTHOR) 
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GENERAL  OYNAMICS/FORT  ,vORTH  T£X 

MATERIALS  -  SAE  4335  (MODIFIED)  STEEL  -  260,0i)0  TO 
280, olio  PSI  HEAT  TREATMENT  -  DEVELOPMENT  OF  PROCESS 
CONTROL  AND  MgCM  AN  I  CAu  PROPERTIES  FOR 

JAN  SB  IV  JONES, R.L»J 

KEPT.  NO,  FGT  1659 
CONTRACT!  AF33  038  212SG 

UNCLASSIFIED  REPORT 


descriptors:  -steel,  airframes,  arc  weldinu»  Cadmium, 
FATIGUE  (MECHANICS),  HEaT  TREATMENT,  MANUFACTURING 

methods,  mechanical  properties,  plating,  stresses, 

TESTS 

the  best  heat  treatment  for  optimum  combination  of 

ALL  MECHANICAL  PROPERTIES  OF  SAE  R335  AT  THE  260, 

0 JO  TO  280 ,  UOG  PSI  STRENGTH  LtVtL  IS  (1) 

AUSTENITIZE  AT  152S  F  FUR  ONE  HR,  (2)  QUEwCH  IN 
AGITATED  OIL  TO  ROOM  TEMP£RaTuRE»  (3)  TEMPER  AT 
465  F  FOR  TmO  HR,  AND  <  4)  A 1 R  COOL  TO  ROOM 
TEMPERATURE.  Tht  MECHANICAL  PROPERTIES  OF  SaE 

433s  heat  treated  to  ihe  tensile  strength  level  of 
260  TO  280  KSI  6 Y  THIS  PROCEDURE  INDICATE  THAT 
(1)  SAE  4335  (IAS  SUPERIOR  DUCTILITY  AND  IMPACT 
PROPERTIES  TO  SAE  4340,  (2)  ThE  BAKJNg  CYCLE 
OF  3  HR  AT  37S  r  .tAS  NOT  SUFFICIENT  TO  REMOVE  THE 

embrittling  efflct  of  cadmium  plating  upon  sae 

4335,  (3)  SHOT  PttN  1  Ntj  IMPROVED  THE  SUSTAINED 
LOAD  STRENGTH  OF  CADMIUM  PLATED  SPECIMENS,  { *» ) 
AELuiN  EFFICIENCY  OF  APPROXIMATELY  77 /,  CAN  BE 
ACHIEVED  IN  ARC  WELDED  SAE  4335,  (5)  SA£ 

4335  IS  NOT  WELDABLE  BY  MENAScO'S  U  N  J  rt  £  L  D 
PROCESS  USING  TECHNIQUES  ESTABLISHED  FOR  4340, 

(6)  SAE  4335  HAS  SUPERIOR  FATjGUE  PROPERTIES  TO 
4 J4U  AT  STRtSS  LEVELS  bELOiV  I40,0U0  P5I»  (7) 
CHROMIUM  AND  CADMIM  PLATING  LOWERED  THE  FATIGUE 
STRENGTH  OF  4335,  AND  (8)  SHOT  PEERING  IMPROVED 
ThE  FATIGUE  STRENGTH  OF  433b. 


104 


UNCLASSIFIED 


(U) 


<U) 


/ZCML1 


UNCLASSIFIED 


UDC  REPORT  BIBlIOGHAFhY  SEARCH  CONTROL  NO •  /ZCMLl 
Ad-409  151 

.YEltJULL  ( »V  A  L  0  D  D  l  )  LAUSaNNE  (SWITZERLAND) 

HISTORY  OF  SERVICE  SIMULATED  lOaD  SPECTRUM  FATIGUE 
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CONTRACT;  AF61  514  944 

UNCLASSIFIED  REPORT 

DISTRIBUTION?  MICROFICHE  ONLY  AFTER  ORIGINAL  COPIES 
exhausted. 

descriptors:  (-materials,  fatigue),  tests, 

STRUCTURAL  PROPERTIES,  AIRCRAFT,  HISTORY, 
loading,  STRESSES,  SIMULATION.  (U) 

IDENTIFIERS:  LOAD  SPECTRUM,  1956,  (U) 

THE  OBJECT  OF  TrilS  INVESTIGATION  IS  TO  COMPlLg  ALL 
AVAILABLE  EURQPtAN  AND  AMERICAN  TEST  DATA  AND 
LITERATURE  ON  EACH  KIND  OF  PROGRAM  AND  SPtCTROM 
TESTING,  DEFINED  ACCORDING  TO  PROPOSED  DEFINITIONS 
AND  NOMENCLATURt,  A  CLASSIFICATION  SYSTEM  OF 

fatigue  tests  including  constant-stress  as  well  as 

VaR  1  ABLE. "STRESS  TESTS  has  BEEN  set  up  and  APPLIED  TO 
THE  TES I  DATA  GIVEN  IN  THE  REFER  ENCES.  AN 
ABSTRACT  HISTORY  OF  The  DEVELOPMENT  OF  THE  TESTING 
technique  IN  THE  FOLLOWING  COUNTRIES  IS  GIVEN; 

franc£,  Germany,  Netherlands,  Italy, 
saeden,  Switzerland,  united  kingdom, 
u.s.a*,  and  u.s.s.r.  past  accomplishments  and 
future  possibilities  with  particular  regard  to  the 
aircraft  industry  has  been  briefly  discussed,  a 
survey  uf  Various  theories,  hypotheses  and 

ENGINEERING  RULcS  is  PRLSENTEu  TOGETHtR  WITH  SOME 
CONCLUDING  REMARKS  and  EXPLANATIONS.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•BRITTLENESS,  BIBLIOGRAPHIES! , 

STRESSES,  ANALYSIS,  DESIGN,  CERAMIC  MATERIALS, 

refractory  materials,  glass  textiles,  metals, 
alloys,  materials,  COMPOSITE  MATERIALS, 
MECHANICAL  properties,  glass,  textiles, 

CONCRETE,  air  FRAMtS,  MECHANICS,  STATISTICAL 
ANALYSIS,  STRUCTURES,  FRACTURE(M£CHANlCS)  , 
FATIGUE(MECHANICS) ,  THERMAL  STRESSES,  CREEP, 
JOINTS,  THEORY,  TEST  METHODS, 

FA  I  LURE (MECHANICS) ,  LOAO I NG ( MECHaN I CS )  , 
DEFORMATION,  STATISTICAL  MECHANICS 

identified:  ms. 

contents:  statistical  static  strength  theories 

FATIGUE  FNACTURe.  THEORY  BRITTLE  BEHAVIOR 
THERMAL  STRES5  NOTCH  SENSITIVjTY  AND  STRESS 
CONCENTRATION  CREEP  ChaCK  PROPAGATION  MATERIALS 
environment  joints 
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’ T 6  ALUMINUM  ALLOY  - 
INVESTIGATION  of 


CUMULA1 I vE 


!U) 
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DESCRIPTORS:  (.ALUMINUM  ALLOYS 

(•FATIGUE  (MECHANICS!,  aLUMINU 
ALLOYS*  AlNC  ALLOYS,  EXPER I  MEN 
PROPERTIES,  STRESSES,  LOADING 

equipment*  damage,  jet  bombers 
identifiers:  mn,  7075  alumin 
aircraft 


.  FATIGUE 
M  ALLOTS) , 
TAl  DATA, 
(MECHANICS 

uM  ALLOT, 


(MECHAn 

MaGNES 

tensile 
>.  Test 

b-sb 


ICS)) , 
I  UM 


IU) 

(U) 


vts  and 


*  HM  •  V 


LOADINGS  ON  INDIVIDUAL  SPECIMENS  FROM  A  SINGLf  PiaTf 
OF  707S-T6  ALUMINUM  AuLOT  ARE  PRESENTS  AS 

CUMU?ifl*E°Fl?i IS?  THi:  “*LU,TIUN  OF  "ETHODS  OF 
CUMULATIVE  FATIGUE  OAM AGE  ASSESSMENT.  (AUTHOR)  (U) 
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descriptors:  t  *a i kcr af r ,  nondestructive  testing), 
^STRUCTURES,  FATIGUE  (MECHANICS)),  (•ALUMINUM  ALLOYS  t 
FATlGUt  (MECHANICS)),  TEST  EQUIPMENT,  INSTRUMENTATION. 

stresses,  rupture,  tensile  properties,  fracture 
mechanics,  metal  plates,  sheets »  electric  currents, 
magnetic  fields,  loading  (mechanics),  vj9RaTion,  steel, 
damage,  detection,  fractographt,  photomicrography,  oyes, 
penetration,  Tables  IU) 

IDENTIFIERS:  eddy  CURRENTS,  ALUMINUM  ALLOY  2U2h«T3, 

ALUMINUM  ALLOY  6U61-T4,  ALUMINUM  ALLOY  7Q7B-T6,  STEEL 
A  I  30  (U) 

THE  PRIMARY  OBJECTIVE  OF  THE  PROGRAM  WAS  TO  DEVELOP 

nondestructive  methods  of  evaluating  aircraft 

STRUCTURES  of  ALUMINUM  ALLOYS  for  FATIGUE  DAMAGE. 

THE  APPROACH  to  THE  PROBLEM  ¥»AS  PRIMARILY  THROUGH 
The  USE  OF  EDDY  CURRENT  INSTRUMENTATION.  FLAT 
PLATE  AND  Sheet  ALUMINUM  ALLOYS,  OF  TYPES  7075-T6, 
6061-T6,  AND  202H-T3,  WERE  SUPPLIED  BY  OCAMA 
FU«  the  test  PRuGRAM.  specimens  *ERE  REVERSE  stress 
cycled  ro  varying  oegkees  of  damage  and  inspected 
WlTrt  EpoY  current  instrumentation,  these  AERE 
THEN  PULLED  TO  RUPTURE  TO  CORRELATE  EDDY  CURRENT 
RESPONSE  TO  REDUCTION  jN  STRENGTH  AND  DUCTILITY. 
(AUTHOR)  (U) 
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(MECHANICS),  STEEL),  AIRPLANE  PANELS,  ALLOTS,  TENSILE 
PROPERTIES,  HEAT  TREATMENT,  STRESSES,  METALLOGRAPHY, 
GRAIN  STRUCTURES  (METALLURGY),  FKACTOGKaPHY  IU) 

A  COMPREHENSIVE  INVESTIGATION  Of  THE  FRACTURE 
TOUGHNESS  OF  M335-V  STEEL  TEMPERED  IN  THE  RaNrE  OF 
ROO  TO  dOO  F  WAS  CARRIED  OUT  BASED  PRIMARILY  ON 
PRECRACKED  CHARPY  IMPACT  AND  SLOW  BEND  TESTS  0 F 
REGULAR  AND  BRITTLE-BOUNDARY  SPECIMENS  WITH 
THICKNESSES  IN  THE  RANGE  OF  ABOUT  O.OH  TO  O.RO  INCH. 
THEae  TESTS'  6ERE  supplemented  BY  notched  and 
unnotcheo  tensile  tests,  and  by  metallographIc  and 
fractographic  eaamjnatjons  using  both  light  and 

ELECTRON  MICROSCOPY.  (AUTHOR)  (U) 
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DESCRIPTIVE  note:  KEPT.  FOR  1  SEP  62-31  JAN  6H» 
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descriptors:  (•aluminum  alloys,  failure  (*mechanics> > , 
(•steel,  failure  (•mechanics)),  (•failure:  (mechanics), 

AIRFRAMES),  LOADING  (MECHANICS),  MATHEMATICAL  ANALYSIS, 
STRUCTURES,  STRESSES,  STRUCTURAL  PARTS,  FATIGUE 
(MECHANICS),  SAFETY,  LIFE  EXPECTANCY,  GUST  LOADS, 
STATISTICAL  DISTRIBUTIONS,  LOAD  DISTRIBUTION,  MECHANICAL 
properties,  probability,  functions,  differential 

tSUATlONS  (U) 

IDENTIFIERS;  ALUMINUM  ALLOY  7075,  ALUMINUM  A^i.oY  202R» 
STEEL  R3H0  (U) 

THE  OBJECT  UP  THE  INVESTIGATION  IS  THt 
DETERMINATION  OF  THE  fatigue  LIFE  OF  a  multiple  load 
PATH  REDUNDANT  STRUCTURE  CONSISTING  OF  GEOME'R I  CALL Y 
SIMILAR  MEMBERS  HAVING  STATISTICALLY  DISTRIBUTED 
INITIAL  STRENGTHS  AND  SUBJECTED  TO  RANDOMIZED  FATIGUE 
LOADS  DERIVED  KnOM  AN  EXPONENTIALLY  DISTRIBUTED  GUST 
SPECTRUM.  A  MODIFIED  LINEAR  DAMAGE  RULE  AND 
FAILURE  CONDITION  BASED  ON  ULTIMATE  CARRYING  CAPACITY 
IS  BE  I  Nu  USED.  THE  F'ETHOO  ALLOTS  COMPUTATION  Of  A 

median  ‘Fail-safe*  fatigue  life  of  the  structure  as 
WELL  AS  The  CONSECUTIVE  FAILURE  OF  INDIVIDUAL 
MEMBERS,  three  AIRCRAFT  STRUCTURAL  MATERIALS, 

7075-U  AND  202M"T<4  ALUMINUM  AS  WELL  AS  SaE 
H3MU  STEEL  HAVE  BEEN  INVESTIGATED.  FATIGUE  LIVES 

shorter  than  those  calculated  using  the  linear  oakme 

RULE  ARE  OBTAINED.  (AUTHOR)  JU) 


1  iO 


UNCLASSIFIED 


/ZCMLJ 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  no.  /zcml l 
A0“623  l2« 

OKLAHOMA  UN  1 V  RESEARCH  1  NS T  NORMAN 

DYNAMIC  ELASTIC.  DAMPING.  AND  FATIGUE  CHARACTERISTICS 
OF  F laEROLASS-RtlNFORCED  SANDWICH  STRUCTURE.  ( U ) 

OtSCRJPTlVE  NOTES  FINAL  rept., 

OCT  65  94P  NQRDttY , GENE  M.  JCRISMAn.W.  C. 

ibERT .CHARLES  W.  ! 

contract:  darr  i77amcurT 

task:  ipi2ihouiri76 

monitor:  USAAVL ASS  »  Tk-65-60 

UNCLASSIFIED  REPORT 


descriptors:  (•laminated  plastics,  composite 
MATERIAL*),  (•composite  materials,  sandwich 
CONSTRUCTION),  (*GLASS  TEXTILES,  REINFORCING 
MATERIAL*).  (•SANOWICH  PANELS,  HONEYCOMB  CORES), 

airplane  panels,  epoxy  plastics,  aluminum  alloys, 

PHENOLIC  PLASTICS,  FOILS,  ELASTICITY,  DAMPING, 
FATIGUE(MECHANICS)  ,  STRUCTURAL  PROPERTIES, 

STRUCTURES,  MATHEMATICAL  ANALYSIS 
IDENTIFIERS;  ALUMINUM  5052 

RESEARCH  WAS  CONDUCTED  TO  DETERMINE  THE  BASIC 

dynamic  properties  of  fiberglass-reinforced  plastic 
( FRP )  sandwich  structure  suitable  for  use  as  a 

PRIMARY  AIRFRAMfc,  STRUCTURAL  MATERIAL.  THE  RESEARCH 
PROGRAM  WAS  CARRIED  OUT  IN  TWo  SEPARATE  PARTS;  (A) 
DETERMINING  DYNAMIC  MODULI  AND  DAMPING,  AND  (B) 
DETERMINING  FATIGUE  BEHAVIOR,  in  EACH  PART,  TwO 
TYPES  OF  MEAAGONALCELL  HONEYCOMB  CORE  MATERIALS  WERE 
INVESTIGATED?  5052  ALUMINUM  FOIL  AND  HRP  (HEAT 

resistant  phenolic)  fiberglass,  (author)  (U) 
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SIKOrSkY  AIRCRAFT  01V  UNITED  AIRCRAFT  CORP  STRATFORD 
CONN 

FATIGUE  CRACK  PROPAGATION  IN  AIRCRAFT  MATERIAL*.  (U) 

DESCRIPTIVE  NOTE}  KEPT.  FOR  25  FEB  63-31  AUG  65, 

MAR  06  7 HP  OEGNAN, WILlIAM  G.  }DRlPCHAK» 
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DESCRIPTORS:  l *A  1  RCRAFT  •  MATERIALS),  (*ALLOYS. 

•  FaTIGUEIMECHANICS))  ,  ALUMINUM  ALLOYS,  MAGNESIUM 
ALLOYS.  TITANIUM  ALLOYS.  STEEL,  LAMINATED 
PLASTICS.  FRACTURE(MECHANICS)  ,  TENSILE 

PROPER  T  I  c.S  ,  TOUGHNESS,  COLO  WORKING  (U) 

THE  INFLUENCE  OF  METALLURGICAL.  CHEMICAL,  AND 
geometric  variables  on  fatigue  crack  propagation 
RATtS  WHS  INVESTIGATED  IN  ALLOYS  OF  A-'JMJNUM. 

MAGNESIUM,  STEEL,  AND  TlTANIUF,  SOME  LIMITED 
fatigue  crack  propagation  WAb  done  in  laminaTro 
PLASTICS.  A  POSSIBLE  CORRELATION  BETWEEN  FATIGUE 
CRACK  PROPAGATION,  FRACTURE  T OUGHNE? S .  AND  TENSILE 
strength  WAS  also  INVESTIGATED.  ALL  materials  are 
ranked  ACCOROING  TO  THEIR  RESISTANCE  TO  FaTIGuE  crack 
PROPAGATION,  THE  CRITICAL  PLANE  STRAIN  FRACTURE 
TOUGHNESS,  CRITICAL  PLaNE  stress  FRACTURE  TQUgHNESS 
(WHERE  APPLICABLE),  ULTIMATE  TEnSILE  STRENGTH, 

AND  PER  CENT  ELONGATION  ARE  ALSO  REPORTED  FOR  ALL 
MATERIALS,  FOR  THE  MATERIALS  TESTED  IN  THIS 
PROGRAM,  THERE  WAS  NO  APPRECIABLE  THICKNESS  Or 
CHEMICAL  EFFECT.  SHOT-PEENING  DID  INCREASE 

resistance  to  fatigue  crack  propagation,  in 
general,  there  AaS  an  increase  in  the  resistance  to 
fatigue  crack  propagation  in  materials  with  greater 

DUCTjUTY,  the  CORRELATION  BETWEEN  FATIGUE  CRaCK 
PROPAGATION  and  STATIC  FRACTURt  TOUGHNESS  WAS  VERY 
POOR,  THE  CRACK  PROPAGATION  RESULTS  OF  LAMINATED 
PLASTICS  NAS  ALSO  CoNsjOEREO  UNSATISFACTORY. 

(AUTHOR)  (U) 
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a  metmou  for  estimating  the  fatigue  life  of  ?n?s-r& 

ALUMINUM  ALLOY  AIRCRAFT  STRUCTURES. 

descriptive  note:  final  rebt., 

UEC  6S  7QP  SMITH, CLARENCE  R.  I 

CONTRACT}  N 1 1 307  , 

PROJJ  Pa-1-23-60, 
monitor;  NAEC-ASL  1096 

UNCLASSIFIED  REPORT 


descriptors:  <*aluminum  alloys, 

•fatigue (mechanics) • ,  (*airfrahes,  aluminum 
ALLOYS),  (•METALLOGRAPHY,  ALUMINUM  ALLOYS), 
structures,  life  expectancy,  test  methods, 
STRAIN (MECHANICS)  ,  LOAD t NG ( MECHAN I CS  )  , 
STRESSES,  FRACTUKE(MECHANiCS)  , 
FAILUrE(MECHANICS) ,  MATHEMATICAL  PREDICTION, 
aviation  safety 

IDENTIFIERS:  ALUMINUM  ALLOY  707b,  SMITH’S 

METHOD 


THE  PURPOSE  OF  THIS  INVESTIGATION  WAS  TO  ASSESS  ThE 
VALIDITY  OF  THE  ’SMITH  CUMULATIVE  DAMAGE’ 

HYPOTHESIS  FOR  7U75-T6  ALUM l NuM  ALLOY  SPECIMENS  AnD 
STRUCTURES.  IT  WAS  FOUND  THAT  THE  RESULTS  OF  A 
SINGLE-AMPLITUDE  TEST  (AT  SHORT  LIFE)  CAN  BE  USED 
TO  ESTIMATE  THE  STRESS  AT  THE  POINT  OF  FAILURE, 
INCLUDING  RESIDUAL  STRESS .  THIS  PERMITS  USING  S- 
N  DATA  FOR  AXIALLY  LOADED  UNNOTCHED  SPECIMENS  TO 
PREUILT  SPECTRUM  LIFE,  EXCELLENT  AGREEMENT  *AS 
FOUND  BETWEEN  CALCULATED  AND  EXPERIMENTAL  LIVES  OF 
FULl-ScAuE  STRUCTURES)  HOWEVER,  TEST  LIVES  OF  SMALL 
SPECIMENS  WERE  CONS  I Sf ANTL Y  SHORTER  THAN  PREDICTED. 
(AUTHOR) 
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ALLOY  V95:  EFFECT  OF  CONCENTRATION  OF  STRESSES 

on  static  crack  strength  of  aluminum  alloy  V9sl 
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FATIGUE  CRACK  PROPAGATION  UNDER  PROGRAMMED  ANq  RANDOM 
LOADS »  (0) 

JUL  66  BSP  MCMILLAN, J.  COKEY  5 

PELuOUXfREGIS  M.  N,  5 
REPT*  NO.  D1-82-U5S3 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  («CKACK  PROPAGATION, 

•  FATIGUE l MECHANICS)  )  ,  {•AIRFRAMES, 

FATIGUE(MECHANICS)  )  ,  (•ALUMINUM  ALLOYS, 
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THE  INFLUENCE  OF  MAAlMUM  STRESS,  STRESS  RANGE,  AND 
sequence  OF  load  application  ON  THE  RATE  AND 
MECHANISM  of  FATIGUE  CRACK  PROPAGATION  IN  202H-T3 
ALUMINUM  ALLOY  nAS  STUDIED  BY  MEANS  OF  ELECTRON 
FRACTOGRAPHY,  THE  MACROSCOPIC  GROWTH  KATES  WERE 
DETERMINED  ON  CtNTER-NOTCHED  CRACK  GRWOTH  PaNeLS  aNO 
THE  FRACTURE  SURFACES  WERE  EXAMINED  BY  ELECTRON 
FRACTOGRAPHY,  AN  EMPIRICAL  EQUATION  RELATING 
RELATIVE  MICROSCOPIC  GROWTH  RATES  AT  A  GIVEN  C«ACK 
LENGTH  TO  MAXIMUM  LOAUS  AND  LOAD  AMPLITUDES  WaS 
OoTAlNED*  IT  WAS  ALSO  FOUND  THAT  THE  ADVANCE  OF  A 
FATIGUE  CRACK  FRONT  TAKES  PLACE  ONLY  DURING  ThE 
LOADING  PART  OF  A  CYCLE  AND  THAT  IN  THE  PSEUDORANDOM 

load  case  The  sequence  uf  luad  application  can 
markedly  influence  lRack  gRuwth  rate  un  any  One 

CYCLE*  (AUTHOR)  (U) 
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DESCRIPTORS:  {•ALUMINUM  ALLOYS,  MECHANICAL 

PROPERTIES),  {•STEEL,  MECHANICAL  PROPERTIES), 
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MONUTONiC  AND  CYCLIC  STRESS-STRAIN  AND  F  A  T  I  G  U  g 

behavior  in  the  life  range  of  approximately  la  to 

100,000  CYCLES  ARE  EXPERIMENTALLY  OF.TtRMlNED  FOR 
2U2R-TR  AND  707S-T6  ALUMINUM  ALLOYS,  SAE  R3H0 
STEEL  (wUENCHED  AND  TEMPCRED  AT  100UF),  AND 
TITANIUM  ALLOY  B-t-1.  THE  PURPOSE  OF  THE 
INVESTIGATION  IS  TO  ESTABLISH  THE  NECESSARY  MaTeRIALS 
INFORMATION  AND  BASt  LINE  FaTjGUE  DATA  FOR  CUMULATIVE 

damage  studies,  plots  of  the  fatigue  life  as 

FUNCTION  OF  ELASTIC,  PLASTIC  ANQ  TOTAL  STRAIN  AT  HALF 
THE  FATIGUE  LIFE  ARE  PRtSENTED  FOr  THE  FOUR  MgTALS. 

THE  USUAL  LOG-LUG  LINEAR  RELATIONSHIPS  BETWEEN 
FATIGUE  LIFE  ANu  THE  ELASTIC  aNO  PLASTIC  COMPONENTS 
OF  STRAIN  DO  NOT  SATISFACTORILY  FIT  THE  FATIGUE 
RESULTSi  ESPECIALLY  FOR  THE  TWO  aluminum  alloys. 

THUS,  IT  WILL  Be  NECESSARY  TO  UsE  TmE  ACTUAL 

fatigue  plots  rather  than  simple  power  functions  as 

THE  BASE  LINE  FaTIGUE  DATA  FOR  CUMULATIVE  OAMaGE 
STUDIES,  (AUTHOR)  (U) 
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accumulation  aRh  investigated  using  MULTIPLE  LEVEL 
STRAIN  CONTROL,  data  are  REPORTED  FOR  202H-TR 
AND  7U7S-T6  ALUMINUM  ALE0Y5,  AIRCRAFT  QUALITY  SaE 

H3**u  steel,  and  titanium  a  1 1  •  effects  of  cyclic 
strain  level,  StQUENCE  OF  STRAINING,  NUMBER  Op 
BLOCKS,  AND  MEAN  STRESS  ARE  INVESTIGATED.  FOR 
COMBINATIONS  OF  RELATIVELY  LARGE  CYCLIC  STRAIN  RANGES 
THE«E  IS  NO  MEAN  STRESS  PRESENT  AND  DAMAGE  SUMMATIONS 
BASED  ON  COMPLETELY  REVERSED  STRAIN  VS  LIFE  PLOTS  ARE 
CLOSE  TO  ONE f  TENSILE  OR  COMPRESSIVE  MEAN  STRESSES 
MAY  BE  INDUCED  WHEN  THE  CYCLIC  STRAIN  SEQUENCE  IS 
FROM  A  HIGH  TO  a  LO*.  LEVEL*  DAMAGE  SUMMATIONS 
BASED  ON  COMPLETELY  REVERSED  STRAIN  VS  LIFE  DATA  ARE 
REDUCED  IF  THE  MEAN  STRESS  IS  TENSILE  AND  ARE 
GENERALLY  INCREASED  IF  THE  MEAN  STRESS  IS 
COMPRESSIVE.  (AUTHOR)  (U) 


117 


UNCLASSIFIED 


/zcmli 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO •  /ZCMLl 

AU-66Y  772  20/11  13/13 

ADVISORY  GROUP  FOR  AEROSPACE  RESEARCH  AND  DEVELOPMENT 
PARIS  { FRANCE  j 

RESIDUAL  STRENGTH  In  THE  PRESENCE  OF  FATIGUE  CRACKS, 

<U) 


67  10UP  KUHN, PAUL  5 

REPT »  NO,  AGARO  ADVISORY-H 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  N  0  T  t  J  NATO  FURNISHED.  PRESENTED  aT  THE 
STRUCTURES  AND  MATERIALS  PANEL  OF  AGARD.  SECTIONS 
l-H,  TURIN  (ITALY).  17  APR  67,  AND  SECTIONS  S-7» 

OTTAWA  (CANADA),  25  SEP  67. 

DESCRIPTORS:  (*STRUCTUKAL  PARTS, 

FaTIGUE(HECHaNICS)  )  ,  STRUCTURES,  CRACKS, 
FAILORE(MECHANICS)  ,  MATHEMATICAL  ANALYSIS, 

SENSITIVITY,  THICKNESS,  ALUMINUM  ALLOYS,  CERaMiC 
MATERIALS,  TITANIUM  ALLOYS,  COMPOSITE  MATERIALS, 

SHEETS,  MODELS(SIMULATIONS)  ,  STRESSES,  HEAT- 

RESISTANT  METALS  ♦  ALLOYS,  STEEL,  FLEXURAL 

STRENGTH.  AIRFRAMES  (U) 

THE  RESULTS  ARE  PRESENTED  OF  AN  AGARD  PROJECT  - 
•TO  REVIEW  THE  EXISTING  STATE  OF  KNOWLEDGE  WItH 
RESPECT  TO  THE  RESIDUAL  STRENGTH  OF  MATERIAL 
SPECIMENS  CONTAINING  FaTIgUE  cRACK  FAILURE  INITIATION 
OF  KNOWN  PROPORTIONS,*  aND  TO  ASCERTAIN  THE  PReSENT 
KNOWLEDGE  EaISTING  WITH  RESPECT  TO  THt  RESIDUaL 
STRENGTH  OF  TYPICAL  STRUCTURES  USINu  VARIOUS  TYPES  OF 
MATERIALS.*  THE  REPORT  CONCENTRATES  On  THl 
CRITICAL  ANALYSIS  OF  METHODS  OF  CALCULATION  UsEFUL  IN 
PRACTlCt,  RATHEK  THAN  THE  PRESENTATION  Op  A 
COMPREHENSIVE  SUMMARY,  (AUTHOR)  (U) 
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AS  The  PIRST  HIGH  STRENgTm  STEEL  in  a  long  range 
RESEARCH  PROGRAM  ON  THE  FATIGUE  PERFORMANCE  OF  SUCH 
STEELS  in  aircraft  structures  a  0.1b*  C,  I. 12a 

CR,  3.69*  N I  AND  J.67*  HO  STEEL  OF  TEMPERED 

missive  martensite  structure  isigma  sub  u  ■  120- 
1 2s  kp/so  mmj  aas  Investigated  in  a  six  bar  fatigue 
test  BE,)  under  A  HISTORY  program  loading  using 
BOTH  NOtChEU  AND  UNNOTCHED  FATIGUE  SPECIMENS,  THE 
applied  fatigue  program  SIMULATES  the  SERVICE  history 
Oh  T He.  VENOM  FIGHTER  PLANE  UNDER  THE  OPERATIONAL 
AND  GUST  CONDITIONS  OF  SWITZERLAND.  (AUTHOR)  (U) 
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SPECIMENS  OF  202H-T351  ALUMINUM  ALLOY  WERE 
SUBJECTED  TO  A  FATIGUE  LOAD  DISTRIBUTION  TYPICAL  OF 

that  encountered  by  an  aircraft  operating 
continuously  at  low  altitude,  while  the 
experiments  l«ca  statistical  validity,  they  serve  to 
demonstrate  the  effects  of  DESluN  stress  level  ON 

life  A Nq  SUGGEST  THAT  THE  LIVES  OF  GENERAL-PURPOSE 

aircraft  currently  used  h  these  roles  may  be  as  low 

AS  -20U0  to  3U00  HOURS.  (AUTHOR)  (U) 
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structures?  describes  some  physical  bases  for  fatigue 

PROCESSES  WHICH  TAKE  PLACE  IN  AIRPLANE  STRUCTURES? 

AND  MAKES  RECOMMENDATIONS  HOW  TO  AVOID  FORMATION  OF 

metal  fatigue  while  the  airplane  is  in  service, 
modern  methods  of  detection  of  fatigue  cracks  ARE 
described.  RESEARCH  materials,  doth  soviet  and 
foreign,  were  used  in  this  study*  (author)  (U) 


122 


unclassified 


/ZCmL  t 


UNCLASSIFIED 


UDC  REPORT  B  I  8L  I OGR APH  Y  SEARCH  CONTROL  NO.  /ZCMLl 

AO-687  H89  11/6  20/11 

AKA  INC  WEST  COVINA  CALIF 

research  on  energy  absorbing  structures,  PART 

VII*  <U) 

descriptive  notes  annual  rept.  1  feb  68-1  feb  69, 

MAR  69  S6P  HAZElSKY  , BERNARD  {LIN,T« 

H.  »  L IN  » ShEnG-RONG  SYUiCHI-KUN6  * 

REPT.  NO.  ARA-lOl 

contracts  frr620-6b-c-0O41 

PRO j  S  AF-9782 
Task;  978201 

MONITORS  AFOSR  69-U6RSTR 
unclassified  report 
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SPECIMENS  OF  ALUMINUM  ALLOYS,  STAINLESS  STEEL  AND 
BtRYLLIUM  CUPPER  UNDER  STATIC  COMPRESSIVE  STRESSES 
WERE  TESTED  In  L 0 h  LYCLE  FATIGUE  IN  TORSION,  THE 
Data  obtaineo  INDICATES  that  COMPRESSIVE  STRESS 
INCREASES  The  LOW  CYCLE  FATIGUE  LIFE  OF  ALL  THESE 
SPECIMENS,  this  effect  IS  SIMILAR  to  the  effect  of 
HYDROSTATIC  pressure  WHICH  IMPROVES  the  fatigue 
BEHAVIOk  of  metals  UNDER  TORSION  as  reported  by 
PREVIOUS  INVESTIGATORS.  CYCLIC  TORSION  TESTS  WITH 
NO  AXIAL  STRESS  WERc.  ALSO  CONDUCTED  ON  THESE  METALS, 

The  RESULTS  of  THESE  CYCLIC  TORSION  TESTS  WITHOUT 
AaIAL  STRESS  ARE  APPROXIMATED  By  the  EMPIRICAL  LOW 
CYCLE  FaTIGdE  RELATION  PROPOSED  BY  COFFIN  AND 
MANSON.  (AUTHOR)  -  (U) 
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MEASUREMENT  <  U ) 

Identifiers:  aluminum  alloy  606i,  cyclic  fatigue, 
computer  analysis  (U) 

the  present  investigation  establishes  a  cumulative- 
damage  criterion  for  specimens  subjected  to  reversed 

CYCLIC  DYNAMIC  SHEAR  LOADS.  SPECIMENS  OF  606I-T6 

aluminum  alloy  «,ehe  tested  under  reversed  shear 

LOADINGS  from  I  TO  22  APPLICATIONS  PRIOR  TO  FRACTURE. 
The  amount  OF  shear  DEFORMATION  WAS  MEASURED  AT  THE 
CENTER  part  Of  THE  CRITICAL  SECTION,  THE  DATA  WAS 
ANALYZED  rilTH  THE  AID  OF  A  DIGITAL  COMPUTER. 
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DYNAMICS.  FLEXURAL  STRENGTh,  LIFE  EXPECTANCY, 

IEnSIlE  PROPERTIES,  COMPRESSIVE  PROPtRTIES. 

STRESSES,  EPOXY  PLASTICS,  manufacturing  methods, 
LAMINATES,  sandwich  construction,  ADhESIVES, 
joints,  temperature,  ENVIRONMENTAL  tests, 

TOwSlON,  STATISTICAL  PROCESSES,  DESIGN, 

HElICOPTeR  ROTORS,  COMPOSITE  MATERIALS,  WEATHER, 

HUMIDITY 

Identifiers:  *s-glass,  prf.preg  materials, 

BCOTCHPLy,  AUTOCLAVING,  WEATHERING,  S-N 

diagrams,  torsion  tubes 

The  STATIC  ano  dynamic  PROPERTIES  of  ALUMINO¬ 
SILICATE  S-GLASa  PREPREu  MATERIALS  WERE 
InVESTUatEO.  UTILIZING  a  SERIES  OF  PROCESS 
fabrication  parameters,  solid  laminates,  sandwich 
beams.  TUBULAR  SPECIMENS  »t£ RE  FABRICATED  BY  FLUID 
PRESSURE  (AUTOCLAVE  TECHNIQUES*  THE  ULTIMATE 

strengths  ano  fatigue  endurance  limits  of  the 

SPECIMENS  WERE  DETERMINED  OVER  AN  AMBIENT  TEMPERATURE 
R A N va £  Of  MINUS  6SF  TO  UOF.  THE  EFFECTS  OF 
ACTUAL  WEATHER,  ARTIFICIAL  aEaThERInG  AND  CONDENSING 
HUMIDITY  ON  STRUCTURAL  PROPtRTIES  WERE  ALSO 

determined,  a  means  of  reducing  Room  temperature 
fatigue  data  on  a  statistical  basis  was  developed  to 

ACCOUNT  FOR  THE  PROCESSING  AND  ENVIRONMENTAL 
PaRAMETfRS.  DESIGN  PROPERTIES  FOR  THE  MATERIALS  IN 
HELICOPTER  ROTOR  APPLICATIONS  ARE  PRESENTED  IN  THE 
FORM  OF  S-N  CURVES.  (AUTHOR)  (U) 
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methyl  ethyl  ketone.  ethylene/tRichloro  <u) 

this  investigation  ..as  conducted  to  screen  the 
COMPATIBILITY  OF  FOUR  COMMON  aerospace  structural 
MaTLRIAiS  AITh  three  common  CLEANING  agent 
environments  in  order  to  identify  the  problem  sources 
and  suggest  methous  to  avoid  these  problems. 
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identifiers:  aluminum  alloy  202** 

An  INVESTIGATION  OF  THE  POSTbUCKLING  BEHAVIOR  OF 
SANOAICH  plates  COMPRESSED  beyond  the  general 
instability  load  into  The  Plastic  range  has  been 
undertaken.  the  purpose  of  the  present 
Investigation  is  to  assess  the  effects  of  transverse 

ShEAR  OfFORMATIOnS  uN  THE  MAXIMUM  STRENGTH  OF 

sanorich  plates  when  the  primary  mode  of  initial 
buckling  is  that  of  general  instability. 
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The  SWISS  federal  aircraft  ESTABLISHMENT 
Ano  THE  FATIGUE  INSTITUTE  OF  cOuUMBIA 

university  are  cooperating  in  a  long-range  research 

program  On  the  FATIGUE  PERFORMANCE  OF  HIGH  STRENGTH 
STEALS  IN  AIRCRAFT  STRUCTURES.  THE  ALLOYED  STEELS 

invulveu  in  the  program  Fall  into  Three  groups 

ACCUROInG  to  CARBON  CONTENT,  J.E*  STEELS  WITH  MEDIUM 
(C.3-0.9S),  RELATIVE  L0,(  (0.1-0.22)  AND  V^RY 
LOW  (MAX.  0.03S)  CARBON  CuNTENT,  THE  LAST  GROUP 
CONSISTING  OF  MARAG1NG  STEELS.  THE  GREATEST 

expectation  ano  interest  was  focused  on  the  is  ni 

300  GRAOE  MaRAGING  STEEL  BECAUSE  OF  ITS  TOUGHNESS  AND 
WELOAblUTY  COUPLED  WlT.1  THE  HIGHEST  YIELD  STRENGTH. 
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MECriANIcAL  PROPERTItS  OF  SINTERED  ALUMJNijM  POWDER 

sap-i  Sheets  proouCco  by  rolLeO  lamination  and  of 
Sap-1  And  SAP-3  rods  that  are  pressed  are  studied 
IN  CONNECTION  WITH  THE  EFFECT  OF  PROLONGED  HEATING? 

He.  A  f  I NG  AT  2SU  OEGRc.ES  C  FOR  lOoO  AND  5000  HOURS 

Results  in  no  influence  on  properties  in  short-term 
Elongation,  sensitivity  to  cracking  in  impact 
bending  is  slightly  reduced*  heating  of  SAP-1 
Sheets  to  a  TEMPERATURE  AbOVE  RSO  degrees  decreases 
Ultimate  strength  at  20  degrees  and  increases 

RELATIVE  ELUNGATION,  AT  250-500  DEGREES  THE 

strength  characteristics  undergo  no  change, 
prolonged  HEATING  (IQO-aOuO  HOURS)  aT  250"5l)0 
degrees  c  has  no  effect  on  any  grades  of  pressed 

Sap  SEMIFINISHED  products,  (U! 
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TmE  COMPETITIVE  position  OF  high  STRENGTH  STAINLESS 
steels  in  the  aerospace  Industry  is  reviewed  in  light 

OF  the  SIGNIFICANT  IMPROVEMENTS  IN  MECHANICAL 
PROPERTiF.S  THAT  HAVE  BEEN  ACHIEVED  in  the  past  year. 
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The  DOCUMENT  CONTAINS  a  CuLlECTION  OF  TWENTY  PAPERS 

presented  by  nondls  iruct  i  ve  testing  engineers  and 
SCILNUsTS  at  The  AEROSPACE-aFML  conference  on 
nondestructive  testing  of  plastic/composite 

STRUcTOhES  HELD  IN  march,  1969*  TOPICS  COVERED 

included  a  state  uf  the  art  review,  acoustic  optical 
Imaging.  X-ray  mapping  OF  Flaws  by  computer  graphics, 
ultrasonics,  microwave  anu  thermal  techniques. 
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The  INVESTIGATION  PURSUED  THE  FOLLOWING  AREAS: 

(1)  DETERMINATION  Oh  the  static  and  fatigue 
characteristics  of  oraphi te/epOxy  composite  of 
current  interest  to  the  nasc  (Modmor  ii  (htsj/ 

NARMCO  S2U6  PREPREG).  it)  VARIATION  OF 
TEMPERATURE,  STRESS  MODE  and  STRESS  RATIO.  (3) 
UTILIZATION  OF  OPTICAL  AND  SCANNING  ELECTRON 

microscopic  techniques  in  cunjUnction  with  sectioning 
Of  the  SAMPLES  to  determine  the  FEASIBILITY  of 
following  the  progress  of  fatigue  cracking  in  these 
GkaPhITe  composites,  m  VARIATION  of 
fabrication  processing  (Use  of  oLass  scrim  cloth 
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A  6tNER4L  FATIGUE  PREDICTION  METHOD  BASED 

ON  NEU8ER  NOTCH  STRESSES  and  STRAINS.  (U> 

DtSCRlPTIvE  NOTE:  FINAL  REPT,, 

•CEB  71  3SP  POTTER, JOHN  M.  { 

RePT.  NO.  AFFDL-TR-7j-161 
PROj:  AF-13R7 

Task:  13<*7U3 

Unclassified  report 


descriptors:  (*nutch  toughness,  ^aluminum  alloys), 
(•AIRFRAMES,  FaTIGUE(MECmAnICS)  ) » 

(•FATIGUE (MECHANICS)  I  MATHEMATICAL 
PREDICTION),  STRESSES,  S TR A  I N ( mECHAN 1 CS  )  , 

lOading(mechanics) »  elasticity,  plasticity  (U) 

IDENTIFIERS:  aluminum  ALlOy  2D2*(»  ALUMINUM  alloy 
/07B»  NEUBER  EwUATIOn  { U  ) 

a  new  Combination  of  the  neubeR  parameter  and 
STrtEss-sTwAIN  DATA  IS  PROPOSED  AND  INVESTIGATED  FOR  A 
COMPLETELY  GENERAL  viRaPhIC  ANALYSIS  of  cycle-by-cycle 
notch  stress  level*  the  proposed  analysis  is 

APPLIED  TO  two  COMMON  AIRCRAFT  STRUCTURAL  MATERIALS, 
2U2R-TR  AimD  7Q7S-T6.  LIFE  TO  FAILURE 
PREDICTIONS  BASED  On  THE  GRAPHICALLY  DERIVED  NOTCH 
STRESS  LEVELS  COMPARE  VERY  FAVORABLY  WITH  CONSTANT 
STRESS  aMPUTUOE  NOTCHED  COUPON  RESULTS. 

(AUTHOR)  (U) 
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NAVAL  Air  DEVELOPMENT  CENTER  WARMINSTER  pa  AERO  MATERIALS 
DEPT 

fatigue  crack  growth  behavior  of  four 
HIGH  STRENGTH  steels  IN  T u 0  HUMID 

environments,  part  i,  (U) 

JAN  71  3UP  N  £  U  i  C .  E.  I  FLETCHER . ARTHUR 

R.  ! 

RtPT.  NO.  nAuC-MA-7060 
PKOjJ  FS i -SHI -20 1 

unclassified  report 


DESCRIPTORS)  (•STEEL#  •CRACK  PROPAGATION), 

(•NAVAL  AIRCRAFT,  AlKFRAhES).  ENVIRONMENTAL 
TESTS,  HUMIDITY,  CRACKS,  TENSILE  PROPERTIES, 

FAT IGUL(mECHaNICS)  ,  NOTCH  TOUGHNESS, 

STR-jCTURaL  PARTS  (U) 

identifiers:  steel  uni,  steel  hp  9-h,  steel 

u 6 H C  #  STEEL  H 3 H 0 ,  FRACTURE  TOUGHNESS  (U) 

fatigue  crack  g  r  o  »y  t  m  rates  (Da/dn)  as  a 
function  of  applied  stress  intensity  amplitude 

(DELTA  k)  WERE  o£  TERM  I  NED  FOR  FllUR  HIGH  STRENGTH 
STEALS  (HP  9-H-.HS,  18?!  Nj  MARAgE  2SQ, 

D6AC,  -,:si  H3H0)  IN  AIR  AT  10  PERCENT  AND  AT 

so  percent  relative  humidities  (R»h.>.  all 

FOUR  STeELS  demonstrated  sensitivity  to  high  humidity 

with  CRaCK  GROWTH  RATES  IN  dO  PERCENT  R ,  H  •  AIR 
BEING  One  anu  one-half  to  t«o  times  AS  HIGH  as  in  10 
PERCENT  R.H,  AIR.  OVERALL  CKAC*  GROWTH  RATES  OF 

three  steels,  hp  9-h-.hs,  ua  nj  marage  2S0, 
and  06 Ac ,  WERE  SIMILAR,  WHILE  RATES  FOR  A I S 1 
H 3 H U  NErE  UNIFORMLY  HIGHER  THaN  THOSE  OF  THE  OTHER 

three  steels,  (author)  (U) 


136 


UNCLASSiF IED 


/ZCMLl 


UNCLASSIFIED 


UDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /iCMLl 
A0-/3U  34g  20/11  14/2 

north  American  rocky.ell  corp  los  angeles  calif  los  angElEs 

DIV 

The  EARlY  detection  of  FATUUE  DAMAGE.  (U) 

DtSCRlPTlvE  NOTE*.  FINAL  TECHNICAL  REPT.  i  jUL  68-30 
JUN  7  1  i 

SEP  71  1 7  8  P  MOUEH,  jOhN  F.  )TSANG, 

SCHILLINGS  JMaRTIN,  GEORGE  } 

RLPT .  NO.  nA-71-s9U 

CONTRACT!  F33615-68-C-17J6,  aRPA  QRDER-124H 

PROj;  ARpa-8l)1U 

MONITOR;  aFMl  TR-71-18& 

unclassified  report 


DESCRIPTORS:  (*FATIGUE (MECHANICS)  .  •non¬ 

destructive  TESTING),  ALUMINUM  alloys,  AIRFRAMES, 

TITANIUM  alloys,  CRACKS,  ULTRASONIC  RADIATION, 

LLECTRON  MICkOSCOPY,  EMJSSJVITY,  MICROSTRUCTURE  ( U ) 

IOEnTIFIErS;  ALUMINUM  ALLOY  1  l  l]0  ,  ALUMINUM  ALLOY 
707S,  STfEL  06AC.  TITANIUM  AlLQY  6AI  4V, 

•EaOElECtRON  EMISSION  (U) 

THE  REPORT  IS  THE  FINAL  TECHNICAL  REPORT  FOR  A 
PROGRAM  DIRECTED  AT  THE  DEVELOPMENT  OF  NONDESTRUCTIVE 
TEST  (NOT)  METHODS  FOR  THE  DETECT ] On  Of  EARLY 

Fatigue  and  fracture  damage  in  metals  and  alloys. 

The  PROGRAM  IS  9 ASEO  ON  An  I MtEkD I  SC  l  PL  I  NAR Y 
APPROACH  DESIGNED  To  interrelate  the  factors  of  early 
fatigue  damage  with  measuraule  physical  phenomena, 
the  program  Initially  concentrated  on  a 
COMPREHENSIVE  study  of  the  existing  knowledge  of 
fatigue  phenona  in  metals,  and  the  results  of  the 

STUDY  ARE  DESCRIQEO  IN  TERMS  OF  FATIGUE  AND  FATIGUE- 

associateo  phenomena,  metallurgical  structure,  effect 
of  interrelating  faiigue  phenomena  on  physical 

PROPEKTiEb,  ANO  THE  «VAILmB1LITY  OF  APPROPRIATE 
MEASUREMENT  TECHNIQUES  AND  cOUIPMENT,  next,  THE 
PROGRAM  DEVELOPED  a  SERIES  OF  CONTROLLED  FATIGUE 
EXPERIMENTS  TO  QUANTITATIVELY  MEASURE  the  fatigue 
E  r  F  E  C  T  5  IN  SELECTED  METAL  SPECIMENS.  THESE  TESTS 
Also  INCLUDED  A  SYSTEMATIC  mETAlLOGKAPHIC  evaluation 
To  DETERMINE  THE  ACTUAL  DePTh  AnO  CHARACTER  OF  THE 

Surface  layer  affected  by  progressive  fatigue, 
particularly  in  the  early  stages  of  fatigue. 

FINALLY,  not  METHODS  WERE  EVALUATED  IN  TERMS  OF 

their  potential  oetection  and  measurement  capability 

OF  The  OBSERVED  FATIGUE-RELATED  EFFECTS  AND  DAMAGE  AS 

Determined  by  the  study  and  fatigue  evaluation  tests^u) 
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ARNOLD  ENGINEERING  DEVELOPMENT  CENTER  ARNOLD  Al#  FORCE 
STATION  TlNIm 

Investigation  of  rHt  aeroelastic  stability  of 

T n I N  lYlINDrICAu  SHELLS  AT  SUBSONIC  MACH 

NuMbERS.  ( U ) 

DtSCRlPTIvE  NOTE!  FINAL  REPT., 

NOV  71  3 1 P  WHITE. WARREN  E.  J 

Ri.PT.  NO,  a£oC-TR-71-173 
CONTRACTS  FRU600-72-C-0003 
PROj:  ARO-PBU1B9 

Task:  01 

unclassified  report 

supplementary  note:  prepared  in  cooperation  with  aro, 

INC..  TUlLAHOMAi  TENW.  ,  REPT.  NO.  ARO-PWT-TR- 

71-1*7. 

DESCRIPTORS;  (*A1RFRamES,  AEKOEEaSTICITY)  , 

(•SUbSONjc  CHARACTERISTICS,  aIrFrAMES), 

CYLINDRICAL  booies.  flutter,  pressure,  boundary 
layer,  stability,  bucklingimechanIcs) .  ogives, 

STRUCTURAL  Shells  ( U  ) 

IDENTIFIERS:  ♦cylindrical  SHELLS  (U) 

BOUNDARy-LAYER  AND  STAT I C-PKESSURE  DATA  '.YERF. 

obtained  over  a  rigid  pressure  shell  at  macm 
numbers  from  o.6  to  0.9  and  Reynolds  numbers  per 
foot  from  300,000  to  5,30u,uoo»  these  data  were 
Obtained  aJTm  and  without  the  addition  of  air 

IimJE-CTEo  INTO  THE  BOUNDARY  lAyEr  THROUGH  A  CIRCULAR 

slot  upstream  of  the  test  shell.  static 
aeroelastic  characteristics  of  thin  cylindrical 
shells  .vere  obtained  at  mach  number  0.9  without  the 

use  OF  BOUNDARY-LAYER  CONTROL  AND  WITHOUT  SHELL 
AAIAL-FoRCE  LOADING.  AN  AEROELASTIC  BUCKLING 
FaIuURE  WAS  INDUCED  ON  ALL  THREl  SHELLS  BY  REDUCING 

The  CAViTy  pressure.  FLUTTER  OF  the  shell  was  NOT 
encountered  during  the  test.  (Author)  (U> 
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HUE  I  NO  CO  PHILADELPHIA  PA  VtRTOL  div 

DtTtKMlNAT  ION  OF  PHYSICAL  AND  STRUCTURAL 

properties,  of  mixed-modulus  composite 

Materials.  <u) 

DtSCRlPTJvE  NOTE!  FINAL  R  £  P  T  .  , 

UUN  71  7bP  PINCKNEY  .ROBERT  L.  I  FREEMAN . 

Richard  b.  : 
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TASK:  1-F-16220R-A-17003 

monitor;  usaavlahs  t  K - 7 1  - 7 

unclassified  report 


DESCRIPTORS:  (•COMPOSITE  MaTERJAlS,  physical 

PROPERTIES),  (•REINFORCING  MATERIALS,  MODULUS  OF 
ELASTICITY),  LAMINATES,  CArfBUN  FIBERS,  GLASS 
TEaTIlES.  SANO'AICH  CONSTRUCTION!  PIPES, 

FAT IGUE( MECHANICS)  ,  CREEP, 

FAILDRE(mECHaNICS)  ,  ALIGNMENT,  HELICOPTER 

ROTORS,  ROTOR  BLADES (ROTARY  oInGS)  (U) 

Identifiers.-.  *f i h er  composites  (u) 

ThE  OBJECTIVE  of  the  program  WAS  TO  determine  the 
physical  ano  structural  properties  of  mixed-modulus 
COMPOSITE  MATERIALS  USING  COMBINATIONS  of  graphite 
anu  s-glass  fibers  unde*  static  and  fatigue  loading 
conditions,  this  report  covers  the  work  completed 
under  Phase  1  and  phase  11  uf  The  program  and 
summarizes  the  data  obtaineu  for  solid  laminates, 
tubular  specimens  and  sandwich  beams  in  which  the 
s-glass  material  •! a p  oriented  parallel  to  the 
LUNuITUoINAL  axis  of  the  SPECIMENS  and  THE  GRAPHITE 
fibers  acre  oriented  at  plus  oR  minus  rs  degrees  to 
tme  samp  axis,  thl  test  Results  are  tabulated  in 
APPROPRIATE  ENGINEERING  format*  S-N  curves  are 
INCLUDED  TO  ILLUSTRATE  the  FATIGUE  performance  OF  the 
Materials,  stress-sirain  and  s-n  curves  are 
COMPaTEu  to  appropriate  OaTa  on  pure  s-glass  and 
Purl  GRAPhITE  Material  kHLRL  SDcH  DaTa  CONTRIBUTES  to 
an  underst awoinv,  uf  the  mixed  materials  performance. 

The  Data  INuICATES  THAT  TiiE  M  j  Xt0-MODULUS  SYSTEM  OF 
S-vaLASS  ANO  GRAPHITE  IS  COMPATIBLE  *ITH  THE 
STRUCTURAL  and  FAILURE  MODE  REQUIREMENTS  OF 
HELICOPTER  KOTOR  BLADES.  (AuThOR)  (U) 
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Tc<*S  JnIV  AUSTIN  DtP T  OF  ALROSPACE  ENGINEERING  AND 
EngINLErInG  MECHANICS 

summary  of  research  accomplishments  for  the 

PlR 100  1  DECEMBER  1966  TO  3u  NOVEMBER  1970.  ( U  > 

DtSCRlPTIvE  NOTEJ  FINAL  KEPT., 

U AN  71  3UP  STEARMAN, RONALD  I 

Contract:  af-afosr-iz3r-67 
PKOj;  AF-9/B2 
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MuNITOr:  AFOSR  TR-71-28?b 

unclassified  report 


descriptors:  (^structural  shells,  aeroelasticityi  , 
AERODYNAMIC  loading,  LAMINAR  BOUNDARY  LAYER# 

TURBULENCE,  flutter,  8UCKLINg<mEcHANICS  )  , 

AEROSPACE  planes,  AIRFRAMES  (U> 

A  COMBINED  THEORETICAL  ANu  EXPERIMENTAL  RESEARCH 
PkOvjRAM  HAS  BEEN  LARRIEO  OUT  OVER  ThE  PAST  FOUR  YEARS 
TO  ESTAhLISh  preliminary  design  criteria  for 
estimating  the  aerOelastic  stability  and  forced- 
RcSPONSe  characteristics  OF  ThIN-*VALLED  CIRCULAR 
cylindrical  shell  structures,  as  a  result  of  this 

STUDY,  SEVERAL  BASIC  OBSERVATIONS  WERE  MADE 
CONCERNING  THE  DEGREE  OF  SOPHISTICATION  REQUIRED  IN 
THE  ALRdoYNaMIC  and  STRUCTURAL  MODELING  OF  THIS 
AEROELAsTiC  PR0BLC.M#  JT  WAS  FOUND ,  FOR  EXAMPLE# 

T m A  r  SMALL  details  in  the  DESCRIPTION  of  the 
STRUCTURAL  BOUNDARY  CONDITIONS  CAN  STRONGLY  INFLUENCE 
TmE  AEROELASTIC  STABILITY  OF  THt  SHELL#  THE  MOST 
significant  STRUCTURAL  BOUNDARY  condition  EFFECT  WAS 
ObSCRvEo  /.HEN  the  SHELL  GEOMETRY  and  loading 
conditions  WERE  SUCH  that  TmE  EuGE  disturbances  were 
PROPAGATED  aELL  into  THE  INTERIOR  OF  THE  SHELL.  ON 
The  OTHER  hand,  WHEN  CONDITIONS  were  such  That  these 
edge  DISTURBANCES  Were  CONFINED  to  a  small  boundary 
layer  region  near  the  ends  of  the  shell  no 
SIGNIFICANT  edge  effects  mEKE  NUTJCEO  ON  the  overall 
Sh£UL  AEROELASTIC  STABILITY#  SMALL  INITIAL 
DEVIATIONS  OF  THE  SHELL’S  SURFACE  FROM  ITS  IDEALIZED 
Shape  v<{.-r£  also  SHOan  TO  DRASTICALLY  reduce  ITS 
RESISTANCE  TO  PANEL  FLUTTER  fvEN  THOUGH  THE 
DEVIATIONS  ..ERE  ONLY  ON  ThE  ORDtR  OF  ONE  SHELL 
ThILNNEsS,  PANEu  FLUTTER  INSTABILITIES  IN  THE 
presence  OF  A  LAMINaR  BOUNDARY  LAYER  PROFILE  weke 
Also  found  TO  Be.  much  LESS  uESTRUCTIVE  TO  ThE  SHELL* 
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ADVISORY  ijRoUP  FOR  AEROSPACE  RESEARCH  AND  DEVELOPMENT 
PARIS  (FRANCE) 

ThE  ACCUMULATION  OF  FATIGUE  DAMAGE  IN 

AIRCRAFT  MATERIALS  AND  STRUCTURES.  (U) 

DcSCKIPTIvE  NOTE!  AGARDOgRaPH  REpT., 

JAN  72  1  2‘jP  SCnlJVE.O*  t 

RtPr.  NO.  AGARO-AG-1S7 

unclassified  report 

supplementary  note:  nato  furnished, 

descriptors:  uairframes,  FAT!GUE(MECHANICSi ) , 

DAMAGE,  LOADING(MECHANICS)  ,  REVIEWS, 

FRANCE  ( U ) 

The  AVAILABLE  LITERATURE  IS  SURVEYED  AND  ANALYSED. 
physical  aspects  of  fatigue  damage  accumulation  are 

DISCUSSED,  INCLUDING  INTERACTION  AND  SEQUENCE 
EFFECTS.  EMPIRICAL  TRENDS  OBSERVED  IN  VARIABLE* 
AMPLITUoE  TESTS  ARE  SUMMARIZED  INCLUDING  THE  EFFECTS 
OF  A  HIGH  PRELOAD,  PERIODICAL  HIGH  LOADS,  GROUND-TO- 
AIR  CYCLES  AND  THE  VARIABLES  PERTAINING  TO  PROGRAM 
LOADING,  RANDOM  LOADING  AnD  FLIGHT-SIMULATION 

loading,  this  also  includes  results  from  full- 
scale  Fatigue  test  series,  various  theories  on 
fatigue  damage  accumulation  are  recapitulated,  the 
SIGNIFICANCE  of  these  THEORIES  FOR  EXPLAINING 
empirical  trends  as  aell  as  foR  estimating  fatigue 
PROPERTIES  as  a  design  problem  is  evaluated, 

( AUTHOR  i  ( u ) 
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BATTELLE  C0LUM8US  LASS  OHIO  METALS  aND  CERAMICS 

Information  center 

CRaCk  BEHAVIOR  in  06  AC  STEEL  J  AN 

evaluation  of  fracture  mechanics  data  for  the 

F-lU  AIRCRAFT,  (U) 

U AN  72  22bP  FEODERSENiC.  E,  IMOON,D, 

P.  »  HYLgR • W  ,  S.  » 

R£PT  ■>  NO,  MCIC-72-UR 

UnCLASSIFIEU  REPORT 

Supplementary  note:  library  of  congress  catalog  no, 

zi-ivo^og. 

descriptors:  (*steel,  fracture (Mechanics) ) , 

FAUGUt(MECHANICS)  •  CRACK  PROPAGATION,  JET 

fighters,  airframes,  tables,  metal  plates  (U) 

identifiers:  steel  d<,ac,  f.ih  aircraft  (U) 

a  mult ilauoratory  experimental  program  was 
CONDUCTED  to  determine  the  fracture  toughness, 
fatigue-crack  propagation,  and  sustained-load  crack 

BtHMViOR  OF  The  06 AC  STEEL  PLATE  AND  FORGING 

materials  used  in  the  f«ui  aircraft,  the  purpose 

of  THIS  EFFORT  WAS  to  ASSESS  CRACK  BEHAVIOR  IN 
D 6 A C  STEEL  in  ACCORDANCE  ,vith  The  principles  of 
ELhSTIC  FRACTUPc  mechanics,  such  that  adequare 
Information  would  be  available  to  predict  the 
structural  inspection  INTERVALS  required  for  the  f- 
111  AIRCRAFT,  (AUTHOR)  (U) 
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NavAl  Air  DEVELOPMENT  CENTER  WARMINSTER  pa  aero  MATERIALS 
DEPT 

MECHANISM  OF  FATIGUt  ENHANCEMENT  IN  SELECTEO 

hiom  strength  aluminum  allots.  <u) 

DESCRIPTIVE  NOTE:  PROGRESS  REPT*. 

DEC  71  H2P  TRABOCCO ,RONALO  E.  I 

REPT.  NO,  nAOC-MA-7171 
PKOj:  A3?0-5203/202-A/ ^00-70-101 

unclassified  report 


descriptors:  (^aluminum  alloys, 

FAT l GUE (MECHANICS) ) »  MICROS  TNUCTURE, 

FRACTURE(MECHANICS) •  AIRFRAMES  (U) 

Identifiers:  aluminum  alloy  .tobQ,  aluminum  alloy 

7080  (U) 

THE  INITIAL  PHASE  OF  AN  INVESTIGATION  CONCERNED 

with  the  mechanism  of  fatigue  enhancement  in  selected 

HIGH  STrenC'TH/V, EIGHT  ALUMINUM  ALLOYS  WAS  COMPLETED. 

Data  INDICATES  THAT  in  BOTH  X7OBO-T7  AND  X 

7u5U,  aluminum  alloys  fatigue  enhancement  is  related 

TO  UNIQUE  MlCRObTKUCTURES.  IN  ThE  CASE  OF  THE 
X7UB0  AL  ALLOY  IT  IS  THE  PRESENCE  OF  ALIGNED 

light  etching  regions  and  in  the  x  7050  alloy,  it 
IS  The  directional  proliferation  of  precipitates 
PREDOMINATELY  AT  grain  BOUNDARIES.  (AUTHOR)  (U) 
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ALUMINUM  CO  OF  AMERICA  nE.v  KENSINGTON  PA  ALCOA  RESEARCH 

IMVEsTUauon  TO  IMPROVE  THE  STKESS  CORROSION 
RESISTANCE  of  aluminum  aircraft  alloys 
ThROuGH  ALLOY  AUDITIONS  AND  SPECIALIZED 
hea r  treatment. 

(  V  I 

DESCRIPTIVE  notes  FINAL  REPT,  lh  DEC  67-H  DEC  68, 
l-EB  69  199P  STALEY.  J.  T.  S 

contract;  NOooi9-6a-c-oiRG 
unclassified  report 


descriptors:  (•airframes,  structural  parts), 

(•aluminum  alloys ,  stress  corrosion),  crack 
propagation,  solid  solutions,  solution  heat 
TREATMENT,  tensile  PROPERTIES, 

FAIlUREInECHANICS)  .  AGING! MATERIALS)  , 

ELECTRICAL  CONDUCTANCE,  STRESSES,  hardness, 

ENVIRONMENTAL  TESTS,  M  I CROSTRUCTURE  ,  TABLES  (U) 

Identifiers:  aluminum  alloy  707s  [JJj 

The  objective  of  this  program  Was  to  develop  a 
high-strength  aluminum  alloy  resistant  to  STRESS* 
Corrosion  cracking  in  the  short-transverse  direction. 
The  ALLOYS  INVESTIGATED  Included  a  7075  CONTROL, 

7u7b  TYPE  ALLOYS  -vHICH  CONTAINED  EITHER  0.3S  MN 
Or  O.lg  ZR  IN  PLACE  OF  0«Z2  CR»  SIMILAR 
ALLUYb  .VHICH  Al.bO  CONTAINED  0.32  AG,  AND 

Cmromium-bearing  alloys  which  contained  either  higher 

ZINC  OR  higher  COPPER  ThAn  THE  MAXIMUM  AMOUNTS 
SPEClFlpo  FOR  7075.  THESE  MATERIALS  WERE  EVALUATED 
AS  t„u-inch  Thick  Plate  To  INSURE  that  the  structures 
Would  Be  REPRESENTATIVE  of  thick,  hot-worked 
Products,  uuthur)  j(J) 
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ht  research  inst  Chicago  ill 

An  INVESTIGATION  OF  FAVJGUE  BEHAVIOR  OF 
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DESCRIPTORS:  (♦AIRFRAMES,  COMPOSITE  MATERIALS), 

(•REINFORCED  PLASTICS,  FATIGUE(MECHANICS)  )  » 

STRUCTURAL  PARTS,  CANTILEVER  BEAMS,  LAMINATES, 
INTERFACES.  CRACK  PROPAGATION, 

LOaOING(mECHaNICS)  ,  LIFE  EXPECTANCY, 

FAILDRE(MECHANICS)  ,  STRESSES.  SHEAR  STRESSES, 

GLASS  TEXTILES,  ULTRASONIC  PROPERTIES,  VISUAL 
INSPECTION  (U) 

iuentifiers:  fiberglass  reinforced  plastics  <u> 

The  FOLLOWING  aspects  of  FATIGUE  behavior  OF 
reinforced  plastics  composite  materials  were  studied. 

(1)  INVpSTIGATIUN  OF  DAMAGE  PROPAGATION  IN 

cantilever  beam  specimens  of  different  composite 
materials  subjected  to  fatigue  cycle  of  complex 
STRESSES,  the  studies  included  residual  strength 

DETERMINATION,  ULTRASONIC  EXAMINATION  and  MICROSCOPIC 

Inspection,  (2)  investigation  op  damage  in 
different  composite  specimens  under  tension  fatigue 
stress  cycling,  the  studies  were  residual  strength 
determination,  ultrasonic  inspection  and  scanning 
electron  microscope  examination.  (3)  a  study  of 
CUMMULAT 1 ve  tension  fatigue  damage  mechanisms  under 
programmed  loading  and  analysis  for  glass  cloth 

COMPOSITES.  (AUTHOR)  (U) 
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descriptors:  (-AIRFRAMES.  REINFORCED  PLASTICS), 

(•REINFORCED  PLASTICS,  F AT J GUE ( H£CHAN  1  CS  )  )  • 

GLASS  TEXTILES.  oRAPHITE,  CERAMIC  FIBERS,  EPOXY 
PLASTICS.  FRaCTUrE(MECHANICS)  .  CRACK 

propagat I  ON 

IoENTIFIErS:  fiberglass  reinforced  PLASTICS,  FIBER 

COMPOSITES 

The  FOLLOWING  ASPECTS  OF  FATIGUE  BEHAVIOR  OF 

Reinforced  plastic  composite  materials  were  studied 
(it  fiber  surface  finish  effects  on  fatigue 

life  of  glass  REINFORCED  PLASTICS.  (2)  L0«  CYCLE 

fatigue  effects  on  mechanical  properties  of 

GKaPhITe  REINFORCED  PLASTICS  (GRP).  (3) 

HOLLOW  GLASS  PRtPREta  COMPOSITE  PERFORMANCE  IN 

compression  fatigue.  <*0  graphite/epoxy  and 

GRAPHITE/SCRIM  CLOTH/EPOXY  COMPOSITE  BEHAVIOR  in 

compression  fatigue.  (5)  uUasi-isotropic  grp 

BEHAVIOR  in  TENSION  FATIGUE.  (6)  EFFECT  OF 
HOSTILE  HUMIDITY-TEMPERATURE  ENVIRONMENT  on  GRP. 

(7)  TENSION  CRACK  TOUGHNESS  TESTS  AND  CRACK 

propagation  in  <jRP.  (author)  (U) 
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SPECTRUM  CORROSION  FATIGUE  TEST  OF  VARIOUS 

ALUMINUM  ALLOYS.  PHASES  ?  AND  II*  RA- 

sc  Extended  service  life  program.  iu) 

DESCRIPTIVE  NOTES  FINAL  KEPT.. 
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DtSCRlPTORS!  ('ALUMINUM  ALLOYS. 

FATIOUt(MECHANlCS) 1  ,  ('AiRPLANE  PANELS, 
FATIOUE(mECHANICS)  )  ,  CORROSIuN,  WINGS. 

SUpeRSONjC  PLANES,  ENVIRONMENTAL  TESTS,  LIFE 
EXPECTANCY.  RECONNAISSANCE  PLANES  (U) 

IDENTIFIERS:  ALUMINUM  ALLOY  202°.  RA-SC 

AIRCRAFT,  A-S  AIRCRAFT,  SERVICE  LIFE,  ALUMINUM 
ALlOY  2024,  ALUMINUM  ALLOY  7u75  (01 

A  PRIMARY  PURPOSE  OF  THIS  PROGRAM  WAS  TO  STUDY  THE 
BEHAVIOR  OF  202U-T6SI  ALUMINUM  ALLOY  PLATE 
SPECIMENS  UNDER  ADVERSE  ENVIRONMENTAL  CONDITIONS  TO 
EVALUATE  THE  SERVICE  LIFE  OF  RA-5C  INNER  PANEL 

vyjng  skins,  comparative  evaluations  were  made  also 
ON  7075-T651.  7U7 &•"  I  7  3  »  2U24-T851  AND  2024- 
Tjbl  PLATE  MATERIALS.  PRE-FRFT T tD  COUNTERSUNK 
HOLE  SPECIMENS  WERE  TESTED  UNdER  A  MANEUVER  SPECTRUM 
LuAUING  APPLIED  WITh  A  SEPARATE  °R  COMBINED  30-QAY  3» 

1 /2*  Salt  SOLUTION  ALTERNATE  immersion  pre- 
EXPOSURe,  OR  CONCURRENT  3-1/28  SALT  SOLUTION  OR 
OISTILLED  water  exposure  WHILE  CYCLING,  LIMITED 
TESTS  WERt  CONDUCTED  WITH  *  ALOO I NE  *  COATING  IN  THE 

hull,  with  specimens  made  from  wings  of  five  year 
exposure,  and  with  reworking  of  corroded  and  fatigue 

DAMAGED  HULLS  TO  RESTORE  FATIGUE  LIFE.  SIMULATED 
CORROSIVE  ENVIRONMENTS  hAO  A  SIGNIFICANT  ADVERSE 

effect  on  maneuver  spectrum  fatigue  life  for  all  five 
aluminum  alloy  plaTl  materials  tested,  it  is 
BELIEVEo  that  the  RESULTS  are  indicative  of  a 
Reduction  i*  fatiguc.  life  that  can  occur  in  service 
OPERATION  When  F ATIgUE-CRITICAL  WING  skin  holes  are 
NOT  PROTECTED  ADEQUATELY.  (AUTHOR!  (U) 
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EXPLORATORY  development  Of  high  strength, 
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descriptors;  (.aluminum  aLuoys,  corrosion 

RESISTANCE).  (.AIRFRAMES,  ALUMiNoM  ALLOYS), 

TENSILE  PROPERTIES,  FR AC TURE ( M£CH AN  I CS  )  , 

chemical  analysis,  electron  microscopy, 

WUENCHING(COOLING) ,  AIRPLANE  PANELS  ( u ) 

AN  ALLOY  mas  BEEN  DEVELOPED  WHICH  EXHIBITS  A  GOOD 

Resistance  to  stress-corrosion  cracking  at  25  ksi  or 

HIGHER  stress  In  THE  SHORT-TRANSVERSE  DIRECTION  BASED 

ON  30  Days  exposure  in  the  3.5S  nacl  alternate 
immersion  test,  estimated  minimum  strength  of 

ThREE-lNCH  THICK  PLATE  EXCEEDS  THE  GUARANTEED  MINIMUM 
STKtNGTH  OF  THE  CLOSEST  COMPETING  ALUMINUM  ALLOY  BY  3 
KSI  AND  THE  ADVANTAGE  INCREASES  WITH  INCREASING 

thickness,  eccentricities  in  the  results  of  sh  day 
alternate  immersion  tests  and  lack  of  data  regarding 

PERFORMANCE  OF  ALLOYS  OF  THIS  TYPE  IN  NATURAL 
ENVIRONMENTS  FOR  LONGER  THAN  lO  MONTHS,  HOWEVERe 
INDICATE  THAT  CAUTIUN  MUST  BE  USED  IN  EXTRAPOLATING 
The  RESULTS  of  THE  ACCELERATED  TESTS  TO  PREDICT 
SERVICE  PERFORMANCE.  (AUThOk)  (U) 
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DESCRIPTORS!  .DAMPING,  .DEFLECT  I  ON  ,  .SANDWICH  PANELS, 
AIRPLANE  PANELS,  ALUMINUM,  BEAMS  (ELECTROMAGNETIC), 
bEAMS  (STRUCTURAL),  COMPOSITE  MATERIALS,  DATA,  DESIGN, 
DYNAMICS,  FATIGUE  (MECHANICS),  GLASS  TEXTILES,  HONEYCOMB 
CORES,  LAMINATES,  MATHEMATICAL  ANALYSIS,  MECHANICS, 
PAPER,  PLASTICS,  SHEETS,  STRESSES,  SURFACES,  TgSTS, 
THEORY,  VIBRATION,  WOOD  (U) 

A  COMBINED  THEORETICAL  AND  EXPERIMENTAL  STUDY  WAS 

UNDERTAKEN  TO  DEVELOP  an  analytical  approach  for 
predicting  the  o a h p i n u  of  sandwich  configurations  in 

FLEXURE*  THE  THlORY  DEVELOPED  ANALYSES  Tht  VARIOUS 

contributions  tu  total  damping,  considering  Stress 

DISTRIBUTION  and  unit  DAMPING  PROPERTIES  OF  Skin  and 
CORE,  and  EMPLOYS  A  SIMPLE  SUMMATION  PROCESS  TO 
DETERMINE  The  Damping  of  THE  COMPOSITE,  TO  COnFIRm 
THE  THEORY,  a  special  TEST  set-up  was  DEVELOPED  in 
WHICH  SANDWICH  CONFIGURATIONS  WERE  VIBRATED  AS  FREE- 
FREt  BEAMS  UTILIZING  ELECTROMAGNET  JC  EXCITATION,  a 
S  RIES  OF  TESTS  WERE  PERFORMED  ON  SEVERAL  TYPeS  Or 

conventional  sandwich  beams,  damping  predicted  by 

THE  THEORY  WAS  IN  GOOD  AGREEMENT  JTri  HA  MEASURED 
EXPERI  ENT  LLY  FATIGUE  TESTS  WERE  ALSO  PERFORMED 
IN  ThE  specially  designed  damping  MACHINE  AND  S- 
N  CURVES  ARE  PRESENTED,  M£TH0j5  OF  FAILURES  AnD 
influence  OF  OIsCONI inuities  are  discussed. 

(AUTHOR)  ( u ) 
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DESCRIPTORS:  (*A1RCRaFT  PANELS,  FLUTTER), 

v i 8 r a t i o n i  fatigue  (mechanics),  s>vept-back 

wings,  ASPECT  ratio,  MODEL  TESTS,  WIND  TUNNEL 

MODELS*  AERODYNAMIC  CHARACTERISTICS,  flight 

testing,  ( U ) 

IDENTIFIERS;  1962,  F-10)  AIRCRAFT,  X-lS  A I K  CRaFT, 

A-S  AIRCRAFT,  f-H  AIRCraFT.  (U) 

THE  aSSIGNMENTThERInG  DATA  ON  In-FLIGHT  INCIDENCES 

of  panel  flutter  was  undertaken  for  the  purpose  of 

IMPROVING  THE  STaTE-OF-THE-ART.  THE  FOLLOWING 

report  presents  the  results  of  this  survey  including 

THE  DATA  COMPILATION,  REDUCTION,  PRESENTATION, 

TENTATIVE  SUGGESTED  CRITERIA,  PRES  ENT  state-of-the- 
ART  EVALUATION  AND  SUGGESTIONS  FOR  ADDITIONAL  PaNEL 

flutter  Research  retired  to  satisfy  current  and 
future  INDUSTRY  NEEUS.  (AUTHOR)  (U) 
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DESCRIPTORS:  <*AlRPLANt  PANELS,  REINFORCED 

PLASTICS).  (‘AIRFRAMES,  REINFORCED  PuASTICS), 
(•REINFORCED  PLASTICS,  MECHANICAL  PROPERTIES), 

COMPOSITE  MATERIALS,  FATICUE(MECHANICS)  , 

CREEP,  STRAlN(MECHANlCS)  ,  AEROELAST  I  C  I  T Y  , 

STRESSES,  GLASS  TEXTILES,  EPOXY  PLASTICS, 

COATINGS,  MOISTURE,  LAMINATED  PLASTICS,  CARBON 

FIBERS  (U) 

fatigue  of  glass  reinforced  epoxy  composite 
MATERIALS  is  examineo  FROM  several  points  of  view, 
high  cycle  and  LOrt  CYcct  FATIGUE  AND  THE  EFFECTS  OF 
FREQUENCY,  MOISTURE,  and  state  of  STRESS  on  The 
FATIGUE  E I  Ft  ARE  included,  the  effects  of  CREEP 
AND  STRAIN  RATE  are  ALSO  STUDIED  1  T H  A  VlE»v  TOWARD 
THEIR  EFFECT  ON  FATIGUE  LIFE,  CUMULATIVE  FATI&UE 

damage  studies  include  nondestructive  ultrasonic 

TECHNIQUES  APPLIED  TO  DAMAGE  LEVELS  AND  APPLICATION 

of  phenumological  theory  to  the  results  of  two  stress 

LEVEL  TESTING,  APPENDICES  ACCOMPANYING  The  REPORT 
INCuUOE  (1)  A  SURVEY  OF  GRP  FATIGUE  LITERATURE, 

AND  (2)  A  SURVEY  OF  EXISTING  CUMULATIVE  FATIGUE 
DAMAGE  IHEOKIES  ft  I T  h  POTENTIAL  APPLICATION  TO  GRP, 

TWO  TYPtS  OF  REINFORCEMENT  WERE  USED,  UNIAXIAL 

ROVING  ANO  vaL  ASS  CLOTm,  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 
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identifiers:  translations 

A  MlTHOU  FOR  DETERMINING  THc.  OPTIMUM  DIMENSlONS  OF 
straight ,  CIRCULAR,  CYLINDRICAL,  transversely 
stiffened  sandwich  shells  having  cokes  made  of  a 
shell  MATERIAL  CORRUGATED  in  saw-tooth  form  Is 
PROPOSED.  A  SHELL  OF  A  GIVEN  OUTER  RADIUS,  lEnGTH. 
and  ELASTIC  CHARACTERISTICS  of  the  material  is 
SUBJECTED  TO  A  UNIFORM  COMPRESSION  LOAD*  THE 

optimum  values  of  the  following  unknown  parameters 
HAVE  TO  BE  DETERMINED.  CORE  PARAMETERS  (SaW- 
TOOTh  HtIGHT,  PITCH,  AND  SHEET  THICKNESS)} 
thickness  (Identical)  of  the  face  laYlrsj 
DISTANCE  between  EQUALLY  spaced  identical  TRANSVERSE 
FRAMES  and  THEIR  MOMENT  OF  INERTIA!  AND  BUCKLING 
STRESS,  (AUTHOR) 
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DESCRIPTORS:  (♦STRUCTURAL  shells, 

•BUCKLING! MECHANICS)),  (-AIRFRAMES, 

BUCKLING(MECHANICS) )  ,  stiffened  cylinders, 

CONICAL  BODIES,  LO AO  1 NG ( MECHAN I CS )  , 

compressive  properties,  boundary  value  problems, 

ELASTICITY,  ISRAtL 

IDENTIFIERS:  -cylindrical  shells,  -conical 
SHELLS 

theoretical  and  EXPERIMENTAL  research  on  the 
BUCKlInG  of  STIFFENED  and  UNSTIFFENED  CONICAL  AND 
CYLINDRICAL  SHELLS,  CARRIED  OuT  OVER  A  PERIOD  OF  3 
YEARS,  IS  SUMMARIZED.  THE  TOPICS  OF  EARLIER  WqRK 
ARE  OUTLINED  ANO  THE  MORE  RECENT  TOPICS  ARE 
SUMMARIZED.  THESE  INCLUDE:  DISCRETENESS  EFFECT 
IN  STRINGER-ST IFKENED  SHELLS  AND  THt  EFFECT  Of 

elastic  Restraint  on  panels  and  sub-shells:  the 
INFLUENCE  of  INPLANC.  boundary  conditions  for  RlNG- 
STIFfENEO  CYLINDRICAL  shells:  extensive  tests  on 
STRINGER-STIFFENED  CYLINDRICAL  SHELLS  under  axial 
COMPRESSION  and  RING  STIFFENED  CONICAL  SHELLS  UNDER 
torsion;  ANu  ALaO  thermal  BUCKLING  OF  CYLINDRICAL 
SHELLS,  (AUTHOR)  (U) 
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CONSTRUCTION,  FAIlURE(MECHANICS) ,  BONDED  JOINTSi 
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A  NUMBER  OF  APPROACHES  WERE  INITIATED  TO  IMpRoVE 
BONU  STRENGTH  AND  DuRabIlITY  OF  HuNEYCOMB  CORe- 
S  A  N  D  .V I  C  H  STRUCTURES.  SOME  OF  WHICH  ARt  DESCRIBED  IN 
THE  REPORT.  THE  OVERALL  OBJECTIVE  WAS  TO  DETERMINE 
WHY  a NO  HOW  THESE  COMPOSITES  FAIL  AND  THEN  DETERMINE 
WHAT  Can  BE  DONfc.  TO  ELIMINATE  Or  REDUCE  ThESE 

failures,  failuke.  in  part,  appears  to  be  caused  by 
an  undercutting  type  of  corrosion  which  destroys  the 
bond,  the  adhesives  THEMSELVES  appear  also  to  be 
PARTIALLY  to  blame,  although  their  initial 
strength  is  probably  sufficient,  their  durability  to 
environmental  cunoitionS  is  poor,  the  deficiencies 
IN  The  adhesive  are  inadeouate  MOISTURE  resistance, 
high  void  content,  and  brittleness,  to  correct 
these  PROBLEMS,  corrosiun-inhibitive  primers  and 

TREATMENTS  are  bEiNu  STUDIED,  NEW  WATtR-RF.S  I STANT 
RESINS  are  being  SYNTHESIZED,  AND  BONDING  PROCEDURES 
ARE  BEING  STUDIED.  (AUTHOR)  (U) 
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(♦AIRFRAMES,  PANEuS(STRUCTURAL)  )  ,  DEFLECTION, 

STRUCTURAL  PROPERTIES,  ITERATIVE  MET mOdS , 

STRESSES*  reinforcing  materials,  SPECTROMETERS, 
STRAlNlMECHANICS)  ,  computer  PROGRAMS  (U) 

an  analytical  method  for  predicting  the  Elas'To- 
PlAStIC  bending  of  RECTANGULAR  plates  with  large 
DEFLECTION  is  studied,  the  CONCEPT  of  EQUIVALENT 
BODY  FORCE  IS  APPLIED  TO  ACCOUNT  FOR  THE  PLASTIC 

strain  gradients  and  the  non-linear  terms  of 
DISPLACEMENT  derivatives,  the  calculated  DEFLECTION 
for  pURtLY  ELASTIC  PLATES  COMPARES  ..ELL  WITH  OTHER 
EXISTING  SOLUTIONS.  THE  DEFLECTION  IS  INCREASED 
SLIGHTLY  by  PLASTIC  strain:  HOWEVER,  THE  STRESS  is 
CONSIDERABLY  RELIEVED  bY  PLASTIC  YIELDING.  NUcLEAR 
QUADRUPLE  RESOnANCE(NQR)  ON  DILUTE  INERT 
FILLERS  IN  SEVERAL  POLYMERS  AND  ADHESIVES  IS  mADE  AS 

A  function  of  compression  and  tension,  the  change 
IN  The  nqr  response  is  found  to  be  PROPORTIONAL  to 
THE  STRAIN  APPLIED  TO  THE  HOST  MATERIAL.  NQR 
MEASUREMENT*  ON  REINFORCED  POlVmERS  AND  ADHESjVE 
BONDS  ARE  REPORTED.  (aUTHOR)  (U) 
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matrix  algebra,  inteurals.  Canada  (U) 

identifiers:  finite  element  analysis,  dynamic 
STkUCTURal  analysis,  DYNAMIC  response. 

PLATES(StRuCTURAl  MEMBERS)  (U) 

the  free  vibrations  and  Random  response  to  jet 

NOISE  OF  an  INTEGRALLY-ST  IFFENEd  FIVE-BAY  PANEL  HAVE 

been  studied  both  theoretically  and  experimentally, 
a  finitf  element  approach  was  used  to  represent  the 
panel  For  both  parts  of  the  study,  and  the 
PREDICTIONS  <V£Rl  verifieo  by  MEASUREMENTS  on  a  model 
Panel  Integrally  machined  f«om  solid  aluminum  stock. 

THE  PREDICTED  MOOES  AND  FREQUENCIES  WERE  USED  IN  A 

modal  analysis  of  The  panel»s  response  to  jet  noise 

WITH  A  CONSISTENT  FINITE  ELEMENT  METHOD  BEING 

introduced  to  calculate  the  required  cross-spectral 
modal  Force  terms.  iautmQki  (u) 


156 


unclassified 


/ZDmLI 


UnClaSS I F  JED 


UDC  NEpokT  0  I Bu I OGH APHY  SEARCH  CONTROL  NO.  /ZDML1 

A0-72b  60|  1/3  20/11 

GE0N15IA  InST  OF  TECh  ATLANTA  SCHOOL  of  aerospace 
Engineering  ''  " 

An  INVESTIGATION  OF  THE  OuT-OF  PLANE 
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DtSCK I P  TOrs ;  (•AIRPLANE  PAnELS, 
uUckLINGiHEChAnICS) )  ,  STRESSES,  TENSILE 
PROPERTIES.  COMPRESSIVE  PROPERTIES,  DEFLECTION, 

METaL  PLaTES,  MATHEMATICAL  MODELS*  DISTRIBUTION 

functions  j  y 

IuENTIFIErS!  •WINDOW  OPENINGS,  FINITE  DIFFERENCE 
ANALYSIS.  HOLES (APERTURES)  (U 

TmE  PROautM  OF  A  TEhSIOnEd  THIN  PLATE  CONTAINING  A 
centrally  located  Hole  IS  CONSIDERED,  the  karman 
plate  formulation  fur  mooerately  large  deflection  is 
extended  to  Include  multiply  connected  plates  by 

DcR  1 V 1  N(,  THE  SET  OF  AUXILIARY  CONDITIONS  WHICH  MUST 
BE  S AT  I SF I Eo  BY  A  SOLUTION  ON  EACH  INTERNAL  BOUNDARY. 
TriE  COUPLED,  NONLINEAR  KArmaN  EQUATIONS  MAY  BE 
LINEaRJ/EO  aNq  UNCOUPLED  UNuEK  SPECIFIED  CONDITIONS 
AND  TnEn  THE  EQUATIONS  uESCrIBE  A  PLANE  STRESS 
Elasticity  problem  and  a  oulklIng  problem  with  a 
NuNUnIFoKm  PKEBUCKLt  STRESS  STATE,  THE  STRESS 
DISTRIBUTION  FOR  A  TENSIONED  infinite  sheet  with  a 
SlOT  hole  IS  DETERMINED  by  A  COMPLEX  VARIABLE 
ANALYSIS.  RESULTS  OF  A  PHUTUELASTIC  STRESS 

analysis  for  finite  width  plates  are  also  presented 
and  compared  with  ThE  complex  variable  solution  for 
The  same  hole  Glo metrics,  by  an  examination  of  the 
Stability  PROBLEM,  IT  Jb  S  H  u  W  N  THAT  A  SOUTHrtELL 
FORM  lOaD-O I SPLACEMENT  RELATION  CAN  8E  DERIVED. 

The  limit  of  APPLICABILITY  OF  The  SOUTHWELL 
Technique  is  founu  to  depend  on  the  extent  to  which 
STIFFENING  UOE  TO  M100LE  SURFACt  STnETlHJNg 

Influences  the  load-oeflEct i on  response*  a  method 

OF  EXPERIMENTALLY  DETECTING  THls  EFFECT  IS  DESCRIBED 
AND  OSEt)  AS  A  SmSIS  for  an  EXPERIMENTAL  study  of  the 
uucal  Buckling  behavior  of  tf.nSjoned  sheets  with 
Slots,  the  buckling  data  ostaiNlD  are  analyzed/ 

157  <  U ) 

UNCLASSIFIED 


/ZDmLI 


UNCLASS  l  F  1  ED 

UJC  NEporT  d  I  8L  l  GGR APH  Y  SEARCH  CONTROL  NO.  /ZDMLl 

AU-720  I&h  1/3  20/11 

NAVAL  AIR  DEVELOPMENT  CENTER  WARMINSTER  PA  AERO  STRUCTURES 
DEPT 

STRESSES  aNO  STRAINS  AROUND  OPEN  AND  FILLED 
HOLES  In  aN  ALUMINUM  SHEET  DURING  CYCLIC 

LOAUINw.  (U) 

DlSCRIPTIvE  note:  final  rept., 

jan  71  a 7P  vining, Ralph  e.  ; 

rept.  no.  nauc-st-zqo? 

PKOj:  NAnc-lR-TR-R-Ol ,  zroii-oi-oi 

unclassified  report 


DlSCRIPTOrS:  (*M£TaL  plates,  structural 

PROPERTIES),  UaIRPLaNE  PANELS,  METAL  PLATES), 

ALUMINUM  ALLOYS,  STRESSES,  STRaIn(MECHANICS)  , 
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EQUIPMENT.  TEST  METHODS  (U) 

IDENTIFIERS:  ALUMINUM  ALlOy  7075, 

HOLES(OPENINGS)  (U) 

The  STRESS  AND  STRAIN  HISTORY  AT  A  POINT  OF  STRESS 
CONCENTRATION  WERE  STUOIEu  IN  An  EFFORT  TO  RESOLVE 
CONFLICTS  REGaROInG  THE  effects  OF  spectrum  BLOCK 
size  in  fatigue  testing,  fatigue  tests  were 

PERFORMED  USING  AS  SPECIMENS  LARGE  of  7075- 

T 6  ALUMINUM  ALLOY  WJTH  A  CENTRAL  PLASTIC 

DEFUKMATIUN  WAS  INDUCED  AT  THE  EDGE  OF  THE  HOLE. 
ALTHOUGH  THE  GROSS  AREA  STRt  IN  ThE  SHEET  REMAINED 
IN  THE  ELASTIC  RANGE.  IT  <>  S  FOUND  THAT  THE 
STRAINS  AT  THE  STRESS  CO  SnTRATOK  VARIED  DURING 

subsequent  constanT-a  ?.,)Yude  fatigue  cycling, 
relaxation  of  The  mea.-1  '.tress  and  strain  hardening 

WERE  QUALITATIVELY  detected.  (AUTHOR)  (U) 
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descriptors;  (*airplane  panels, 

F ATIULE (MECHANIC^) ) ,  (•ANTISUBMARINE  aircraft, 

AIRPLANE  PANELS),  ftlNGS,  CORROSION, 

AN  1  I SUSMaR 1 NE  AIRCRAFT,  MAINTENANCE  (U) 

IoEntifiers:  fatigue  tests,  s-2  aircraft  (U) 

LABORATORY  FATIGUE  TESTS  WERE  PERFORMED  ON  REWORKED 
S-2  CORRUGATED  RING  SKIN  PANELS  TO  DETERMINE  THE 
EFFECT  ON  ThE  STRUCTURAL  INTEGRITY  OF  SKIN  MATERIAL 

Removal  due  to  v-ORROsion  damage.  RerOrking  of  the 
s-2  aircraft  corrugated  wing  skin  panels,  as 
performed  by  thl  naval  air  rework  facilities, 

to  REMOVE  CORROSION  DAMAGED  MATERIAL,  DOES  NOT 
ADVERSELY  AFFECT  THE  STRUCTURAL  INTEGRITY  OF  THE 

panels,  (author)  (U) 
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descriptors:  (^aluminum  alloys, 

FRaCTuKE(MECHANICS) ) ,  ( • A  I HPLANE  PANELS, 

ALUMINUM  ALLOYS),  STRESSES, 

LOaDINOImECHaNICS) •  meat  treatment,  cracks, 
crac*  propagation,  elongation,  test  methods  <u) 

Identifiers;  aluminum  alloy  717s.  aluminum  alloy 

7  075  1  ALUMINUM  ALLOY  7H7S,  ULTRArtlGH  STRENGTH 

ALLOYS,  *F r ACTURE  TOUGHNESS  (U) 

A  program  FOR  EVOLVING  analytical  procedures  TO 
characterize  the  fracture  resistance  of  high-strength 
sheet  metals  has  been  initiated,  the  first  phase 
OF  This  program  is  concerned  with  the  development  of 
a  standard  plane-stress  test  method  for  reliable 
CHARACTERIZATION  OF  HIGH-STRENGTH  sheet  alloys. 

The  test  incorporates  FRACTURE  MECHANICS  PRINCIPLES 
TO  DEFINE  the  relationship  BETWEEN  the  STRESS  and 

CRITICAL  CRACK  SUE  at  INSTABILITY  in  TERMS  OF  A 
SINGLE  PARAMETER.  A  CENTER-CRACKED  SHEET  PANEL  HAS 
BEEN  SELECTEO  AS  THE  MOST  PROMISING  TEST-SPECIMEN 

configuration  To  investigate  this  relationship. 

(AUTHOR)  (U) 
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dlscriptors:  (*cracks,  stresses)*  (*airplane 

PANELS,  MECHANICAL  PROPERTIES),  COMPOSITE 
MATERIALS.  BOUNDARY  value  problems,  bending  (U) 

identifiers:  stiffened  plates  (U) 

recently,  the  howland-isida  approach  to  cracks 

In  ISOTROPIC  STRIPS  WAS  EaTENdEO  BY  L AKSHM I K ANTHAM 
TO  The  :aSE  OF  AN  ORTHOTRUPIC  strip  WITH  edge 
stiffeners.  The  present  report  uses  his  techniques 

In  SOLVING  THE  PROBLEM  OF  A  TENSIONED  WIDE  PLATE  WITH 
PaRALLEi  STRINGERS  AND  STRESS  FREE  CRACKS  IN 

alternate  panels.  ThE  RtsuLis  of  this  problem 

ToGEThER  WITH  THE  PREVIOUS  STUDY  ARE  EXPECTED  TO 
COVER  Many  CASES  OF  AIRCRAFT  STRUCTURAL  IMPORTANCE! 

especially  where  fiber-reinforced  composites  are 

USED,  (AUTHOR)  (U) 
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descriptors:  (•bonding,  •SanodiCh  panels), 

( •« IRPlAnE  Panels,  BOND  l  nS  )  ,  ( *HtL I  COPTERS  * 

MANUFACTURING  METHODS),  t» 0 «, D t. f>  JulNTS,  TITANIUM 

alloys,  aluminum  alLuys,  composite  materials, 

aNuOIC  COATInGS,  FaIlURE(MechAnIcS)  (U) 

Identifiers:  uh-i  aircraft,  h-i  aircraft, 
titanium  ALLOY  6 al  Rv,  aluminum  alloy  2U2H  (U) 

The  METhOdS  U5EU  to  PREPARE  AOhER£NdS  for 
components  of  um-i  aircraft  ipRior  to  bonoingj 
were  EVmLUATEU  for  their  kfkecT  UPON  the  DURABILITY 
ok  The  kONDEO  JOINT,  THl  PHUSPKaTE-FLUORIDE  METHOD 
For  TITaNIUM  PRODUCES  A  SURFACE  WHICH,  nHEN  BONDED, 

WAS  7.5  TO  1U  TIMES  MORE  UUkAbLc.  THAN  JOINTS  PREPARED 
From  TITANIUM  SURFACES  1HAT  WEU  alkaline  cleaned, 
upon  aging,  The  surface  structure  of  the  phosphate- 
FlUORIOf.  TREATEO  SPECIMENS  SHOWED  Signs  of  conversion 
To  The  less  durable  structuhf  found  on  the  alkaline- 
ClEANEO  TITaNIUM.  The  METhOu  USlD  Tu  anodize 
aluminum  produceo  a  surface  which,  *,hen  bonded, 
ExHibiTeo  essentially  The  same  durability  as  the 
bunds  using  phosphate-fluoride-etched  titanium, 
bunds  to  glass-res i n-comPus i te  adherenos  are  as 

OuwAaLE  AS  THE  COMPOSITE  ITSELF  AND  FAILURES  WERE 
found  to  be  interlaminar,  uutHoR)  tu) 
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Influence  of  a  supersonic  flowFIEld  on  the 

ELASTIC  STABILITY  OF  CYulNDRICAL  SHELLS.  (U) 

JUN  7 o  9P  dAKR, GERALD  «.  ISTEARMAN. 

RoNAlU  u.  i 

CONTRACT;  AFOSR-1 996-7 1 
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MONITOR;  AfOSR  TK-71-308U 

Unclassified  report 

availability:  pub.  IN  AIAa  j  N  L  *  >  V  8  N6  P993-100U 
J  U  N  70. 

supplementary  noTc:  prepared  in  cooperation  * i t h  sandia 

cAdS*.  AlBUQuEROUE.  NEW  MEXICO.  REPT.  NO.  SC- 
K-70-R29X, 

Descriptors:  (-structural  shells,  aeroelasticityj  , 

( -PANELS ( S TRUCTURAL  )  ,  FLUTTER),  SUPERSONIC 
FLO/.,  FLO'.v  FIELDS,  CYLINDRICAL  BODIES,  STABILITY, 
OUCKLINGI MECHANICS),  STRESSES, 

L0aD1NG( MECHANICS)  ,  LOMPrtEaSIVE  PROPERTIES, 

MATHEMATICAL  MODELS,  AIRFRaMcS  (U) 

IwEnTIFIErs:  "CYLINDRICAL  SHtLLS  (U) 

The  RATHER  COMPLEX  INTERACTION  problem  of  shell 
DIvERGEnCE  rtND  PANEL  FLUTTER  ThaT  MAY  BE  ENCOUNTERED 
By  AN  AEROSPACE  VEHICLE  DURING  THE  BOOST  PHASE  OF  A 
trajectory  is  treated  theoretically  and  the  results 
Then  COMPARED  QUALITATIVELY  A  I T H  RECENT  EXPERIMENTAL 
ObsERVAt  IuNS »  THE  ANALYTICAL  mOuEL  CONSIDERS  THE 

Combined  influence  of  internal  pressure  and  axial 

COMPRfcSslvE  LOADING  ON  A  THIN-WaLLED  CYLINDRICAL 
Shell  In  a  SUPERSONIC  FlO„fielD.  radial  edge 
constraint  and  initial  imperfections  also  are 
Considered,  the  formulation  emPlOys  the  nonlinear 
DonNElL  Shell  EQUATIONS  Argo  A  LINEAR  'PISTON 
theory*  aerodynamic  approximation  and  utilizes  a 
KINETIC  stability  APPROACH.  ThE  AEROELASTIC 
STABILITY  OF  THE  SHELL  IS  DETERMINED  ABOUT  ITS 
DEFORMED  mJOOLE  surface  Using  GaLERKIN'S  TECHNIQUE 
IN  a  MODAL  SOLUTION.  (AUTHOR)  (U) 
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DESCRIPTORS:  *FATIGUE  (MECHANICS),  *FRACTURE 

(MECHANICS),  •STRESSES,  DEFORMaTJON,  ELASTICITY* 
MATHEMATICAL  ANALYSIS,  MECHANICAL  PROPlRTIES,  MECHANICS, 
SWEPT-BaCK  WINGS,  SWEPT  WINGS,  TENSILE  PROPERTIES  (U) 

TrlE  MECHANICS  OF  FRACTURE  INITIATION  WERE 
INVESTIGATED  WITH  PARTICULAR  EMPHASIS  ON  THE  EFFECTS 
OF!  COMBINED  BENDING  AND  EXTEnSIONAL  STRESS  On  AN 
ISOTROPIC  or  orthutkopic  cracked  SPECIMEN!  -INITIAL 
SHEET  CURVATURE  ON  THE  STRESS  FIELD  IN  THE  VICINITY 
OF  A  CRACKJ  AND  SIZE  and  SHAPE  OF  ThE  YIELDED  REGION, 

OR  PLMSTIC  ENCLAVE,  NEaR  THE  POINT  OF  THE  CRAcK. 

IT  «AS  FOUNd  THAT  according  TO  REISSNER  theory, 

THE  CIRCUMFLRENTI 1AL  DISTRIBUTION  OF  SURFACE  STRESSES 

AT  The  TIP  OF  A  crack  in  an  isotropic  plate  subjected 
to  bending  is  identical  to  the  extensional  stress 

DISTRIBUTION,  StCOND,  THE  INITIAL  CURVATURE  Of  A 
CRACKED  PLATE  WmS  ASSUClATED  ANALYTICALLY  and 
EXPbRlMLNTALLY  MTH  AN  ELASTIC  FOUNDATION  SUPPORTING 
A  FLAT  LRACKED  PLATt.  THIRD,  ANALYTICAL  SOLUTIONS 
FOR  bUTH  INTERNALLY  AND  EXTERNALLY  CRACKED  INFINITE 
ELASTIC  ORTHOTROPIC  PLATES  WERE  OBTAINED,  FOURTH, 

AN  ANALYSIS  OF  THE  PLASTIC  ENcLaVl  AT  the  crack  point 
IN  AN  ISOTROPIC  SriEtT  WAS  CONDUCTED  FUR  AN  EXTERNALLY 
CRACKED  SPECIMEN,  USING  RELAXATION  METHODS,  ThE 
AREA  OF  the  enclave  is  presented  AS  A  FUNCTION  OF 
applied  tensile  stress,  based  upop  THt  size  of  the 
'enclave,  the  plastic  strain  energy  is  estimated,  AND 
A  DUCTILE  fracture  criterion  is  proposed,  a 
theory  of  fracture  initiation  is  proposed  fur  high- 
stress,  LOW-CYCLE  FATIGUE  which,  AS  A  NATURAL  RESULT, 
DISTINGUISHES  8 1 TWEEN  OlFFERENT  ORDERS  OF  LOAD 
SPECTRA*  (AUTHOR)  (U) 
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AD-271  897 

NATIONAL  AERONAUTIC*  AnD  SPACE  ADMINISTRATION  WASHINGTON  D 
C 

A  NUTt  UN  HtLICOPTEN  ROTOR-BLADE  FATIGUE-CRACk 
PROPAGATION  RaTlS  UNDER  E«|U  1  V  aLENT-L  I F  ET  1  ME  FaTIGUE 
LOADINGS  (U) 

FES  62  IV  WARD, JOHN  F.5 

REPT*  NO.  TN  D  1UU 

UNCLASSIFIED  REPORT 


descriptors:  *rotor  blades  (rotary  wings),  fatigue 

(MECHANICS),  FRACTURE  (MECHANICS),  HELICOPTER  ROTORS, 
LIFE  EXPECTANCY,  LOAD  DISTRIBUTION,  0SCILLaTI0n, 
STRESSES*  TESTS  <U) 

RESULTS  are  GIVEN  FUR  A  BRIEF  INVESTIGATION  Op  THE 
RELATIVE  RATES  OF  F AT  I GUE*CHACK  PROPAGATION  OBTAINED 

IN  helicopter-rotor-blade  FATIGUE  TESTS  IN  WHjCH 
SIMPLIFIED,  egiui  VALENT-TOTAL-LIFETIME,  FATIGUe-TEST 
LOAOINgS  at  ZeRU  MEAN  LOAD  ARE  USED  TO  SIMULATE  A 

flight  fatigue  loading  that  includes  a  mean  tension 
load,  the  CONVENTIONAL  EOuIVALEnT-LIFETIME 
LOADINGS  DO  NOT  GIVE  EQUIVALENT  RATES  OF  CRaCk 
PROPAGATION.  FOR  TYPICAL  ROTOR-BLADE  LOADINGS, 

WHICH  INCLUDEO  LARGE  MEAN  TENSION  LOAD,  THE  GENERAL 

trend  was  toward  greatly  reduced  rates  of  fatjgue- 

CRACK  PROPAGATION  UNDER  THE  EWU l V ALENT-L I FET I  ME 
LOADINGS  PRuVIDcO  A  NONCONSERVATIVE  BASIS  FOR 
establishing  rotor-blade  inspection  intervals. 

(AUTHOR)  IU) 
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GENERAL  DYNAMJCS/FORT  vvURTH  Tex 

B-So  'TING  -  PYLON  BOX  FORGING  -  MECHANICAL  PROPERTIES 
-  DETERMINATION  OF  (U) 

JAN  62  IV  JONES, R.L.i 

REPT.  NO,  FGT  27 m2 
CONTRACT:  AF33  600  R1891 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  ♦AIRCRAFT  protuberances,  *FQRgING,  • W I NGS , 

airplanes,  fatigue  (mechanics),  mechanical  properties, 
MICROSTrUCTURE  ,  MOUNTING  brackets,  stainless  steel, 
STEEL,  TENSILE  PROPERTIES  (U) 

IDENTIFIERS:  A0I-MQ2  ENGINES  (U) 

A  PROPOSED  DESIGN  CHANGE  FOR  THE  FABRICATION  OF  ThE 
INBUaRD  PYLON  ATTACH  BRACKET  4W33U6-2V  AND  -3o» 

USED  ON  B-5b  AIRPLANES,  INVOLVED  FORGING  A  SInGlE 
SAE  H33B  MOD.  STEEL  8 1 1. LET  INTO  THE  RUU6H  SHApE  OF 
THE  WlNG-PYuON  dOX  WHlcH  WOULD  THtN  Bt  MACHINED  TO 
ThE  FINAL  CONFIGURAT  ION.  IN  GENERAL  THE  MECHANICAL 
PROPERTIES  OF  The  SAE  A 335  MOD.  STEEL  FORGING 

compared  favorably  v.ith  those  Obtained  from  the  bar 

STOCK.  THOSt  ARtAS  TESTED  IN  THE  FORGING  HAD 

lowered  ductility  and  fatigue  strength  were  explained 

BY  REASON  OF  PROXIMITY  TO  THE  FORGING  PARTING  PLANE, 
transverse  GRAIN  DIRECTION,  AnD/OR  inclusions.  AT 
THE  1  VO  KSI  HEAT  TREAT  LEVEL,  THE  STATIC  STRENGTH  OF 
THE  FORGING  WaS  NOT  NOTCH  SENSITIVE  TO  STRESS 
CONCENTRATIONS  AS  HIGH  AS  K  SuB  T  EWUALS  ll,  THE 
MAJORITY  OF  THE  FATIGUE  CRACKS  IN  THE  SMOOTH  FATIoUE 
SPECIMENS  STARTED  AT  INCLUSIONS  WHICH  WERE  EXPOSED  TO 
THE  SPECIMEN  OUTER  SURFACE.  IN  THOSE  SPECIMENS 
WhEiE  THE  INCLUSIONS  WERE  CONCENTRATED  OR  UNUSUALLY 
LARGE*  THE  FATIbUE  STRENGTH  OF  THE  MAlERlAL  WaS 
DRASTICALLY  REDUCED.  (AUTHOR)  (U) 
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WlNu-OYWAMlC  ETCHED  CORRUGATED  SPAR  WtBS-FAH &UE 
TENSlLE-TESf  OF  (U) 

JUL  bB  IV  MAY  » J* { 

R£PT.  NO.  FTpM  19H9 
CONTRACT!  AF33  6b?  72RB 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  -ALUMINUM,  -WINGS,  ELASTICITY,  FATIGUE 
(MECHANICS),  manufacturing  methods,  MECHANICAL 
PROPERTIES,  TENSILE  PROPERTIES,  TESTS  (U) 

DETERMINAT ION  OF  FATIGUE  CHARACTERISTICS  OF 
ETCHED  CORRUGATED  <>EbS  COMPARED  TO  THOSE  OF  PLaIN 
CORRUGATED  WE9S. 
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hot  cycle  rotor  system  results  of  component  Test 

PROGRAM  ( U  ) 

MaR  62  IV  DEVEAUX >G.D.  5 

Rfc.PT*  NO,  28b  9  8  62  8 
CuNTRACT:  AF33  6U0  30271 

UNCLASSIFIED  REPORT 


descriptors:  *helicopter  Rotors,  *jei  helicopter  rotors, 
bearings,  design,  ducts,  fatigue  (mechanics),  fracture 

(MECHANICS),  FREQUENCY,  OSCILLATION,  RESONANCE.  ROTOR 
BLADES  (ROTARY  WINGS),  SEALS  (STOPPERS),  TEST  EUU  I PMtNT  , 
TEST  METHOOS,  TITANIUM  (U) 

component  tests  were  conducted  ON  THE  HOT  cycle 

ROTOR  SYSTEM.  TmE  BLADE  FATIGUE  TEST,  AFTER 
MODIFICATIONS,  GAVE  A  SATISFACTORY  SERVICE  LIFE. 

THE  ARTICULATE  DUCT  OUTBOARD  SEAL  TEST  AND  THE 
BLADE  FLAPPING-FEATHERING  BEARING  WEAR  TEST  INDICATED 
SATISFACTORY  SERVICE  LIFE  WlTfl  NEGLIGIBLE  WEAR  AND 
LEAKAGE*  THE  TWO  SEGMENT  DUCt  SEALANT  TEST 
DEMONSTRATED  THc.  ABILITY  OF  ThE  RTV-601  SJLASTIC 
RUB6ER  COMPOUND  TO  aUhSTAND  THE  PRtSbURE  AND 
THERMAL  ENVIRONMENTS  OF  THE  HOT  CYCLE  ROTOR 
SYSTEM,  (AUTHOR)  (U) 
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UDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /EML11 
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SPECIAL  AIR  WARFARE  CENTER  EGlIN  AFd  FLA 

T-28  B/O  STRUCTURAL  InTEGRIIY  PROGRAM  FLIGHT 
evaluation  phase. 

DESCRIPTIVE  NOTE?  TECHNICAL  DOCUMENTARY  REPT., 

JUL  63  1  HP  10DINGS .ARCHIE  T.  .  JR.I 

ROW AN. JOHN  M,  5 

KEPT.  NO.  SA.YC-TdK-63-2 

UNCLASSIFIED  REPORT 

distribution;  usgo:  others  to  tactical  air 

COMMAND.  ATTN!  UORQ.  LaNGLEY  aFB,  VA. 

23365. 

DESCRIPTORS;  (-.TRAINING  PLANES,  FLIGHT  TEST  I  Nq  >  • 

(  •  Vi  l  N  G  S  |  DEFORMATION  I. 

IDENTIFIERS;  T-28  AIRCRAFT,  rtR I NKL I NG ,  MISSION 
PROFILES,  1 9o3 « 

ELEVEN  MISSIONS  WERE  FlU*N  TO  GATHER  DATA  ON  THE 
PERMANENT  WRINKLING  OF  THE  UPPER  WING  SKIN  AND 
CRACKING  OF  THE  DOUuLER  AND  SKIN  ADJACENT  TO  THE 
CAMtRA  ACCESS  DOOR,  EXHIBITED  BY  T-28  AIRCRAFT. 

DATA  WERE  NEEDED  WHICH  WOULD  ACCURATELY  DEFINE  THE 
LIMIT  LOAD  Factor  ENVELOPE  in  the  weight  and  STORE 
configurations,  symmetrical  g  buildup  was 

ACCOMPLISHED  IN  I/2-G  INCREMENTS  AT  275  KIAS. 

MINOR  UPPER  WING  SKIN  WRINKLING  OCCURtD  AT  S.LG. 

AFTER  PERFORMANCE  OF  FULL  AILERON  DtFLEC  TION  1.0-6 
ROLLS  AT  25U  KIAS  THERE  WAS  EVIDENCE  OF  THE  OnSET 

of  minor  upper  wing  smn  wrinkling.  Two  small  upper 
wing  Skin  Wrinkles  occured  during  an  aerobatic 

TRAINING  MISSION  PROFILE.  MAXIMUM  ACCELERATION  ON 
THIS  MISSION  WAS  APPROXIMATELY  M.IG.  INCREMENTAL 

acceleration  buildup  during  Rolling  maneuvers  was 
ACCOMPLISHED  up  to  a  level  OF  m.o  G.  no  WING 
WRINKLING  OCCURED  during  these  MANEUVERS,  no  new 
WRINKLES  WERE  NOTED  SUBSEQUENT  TO  GUNNERY/B/DMbING 
PROFILES.  NORMAL  DIVE  BOMB  RECOVERY  (MO  DEGREES 
DIVE  ANGLE)  WAS  FOUND  TO  REQUIRE  APPROXIMATELY 
M.O  G*  ALL  WING  WRINKLING  WHICH  WAS  ENCOUNTERED 
WAS  SUPERFICIAL  DAMAGE  TO  THE  UPPER  WING  SKIN. 
INSPECTION  OF  THE  WINg  AND  ANALYSIS  OF  FLIGHT  TEST 
DATA  INDICATED  THAT  ThjS  DEFORMATION  HAD  NOT 

AFFECTED  THc  basic  structural  strength  of  the  wing. 

(AUTHOR)  (U) 
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component  testing  xv-va  hot  cycle  research 
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OESCRJPTIVE  NOTE  I  SUMMARY  REPT.  29  SEP  62-15  M a  R  6b. 

imOV  65  1 99P  OEVEAUX.G.  D.  i 
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task:  imi2i«>uio  t  H403 

MONITOR;  USAaVLAuS  i  TR-65-38 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  ao-621  68s. 

descriptors;  (*vc.rtical  take-off  planes,  rotor 
bLADcS (ROTaRY  RINGS)),  (*ROTUR  BL AOES ( ROT AR Y 
ii  [  N  G  S  )  ,  TESTS),  jET  HELICOPTER  ROTORS, 
FATIvjUE(MECHaNICS).,  ROTaRY  Y>  I  N  g  S  ,  FREQUENCY, 

JOINTS,  RESEARCH  PLANES  (U) 

IDENTIFIERS;  V-9  AIRCRAFT  (U) 

THE  COMPONENT  TfcSTS  INCLUDED  FATIGUE  TESTS  OF  THE 
BLADE  ROOT-END  AND  CONSTANT  SECTION  AREAS,  HUg  GIM3.aL 
SYSTEM,  SpAK-TO-SEGMENT  AND  root-fitting-to-spar 
ATTACHMENTS ,  AND  MATERIAL  EVALUATION  TESTS  OF  THE 
BLADE  SPARS.  SEALING  TESTS  t-ERE  CONDUCTED  ON  tP; 

JOINT  BETi.EtN  THE  Y-OUCT  AND  TRIDOCT  IN  THE  HUB 
AREA,  THE  JOINT  AREA  BETWEEN  THE  GaS  GENERATOR  AND 
DIVERTER  VALVE,  AND  THE  FIXED-DUCT  JOINT  ON  ThE  ROTOR 
BLADE*  bLADE  NATURAL  FREQUENCY  TESTS  WERE  CONDUCTED 
TO  ENSURE  THAT  THE  NATURAL  FREQUENCIES  OF  THE  ROTOR 
BLADE  WOULD  NOT  BE  IN  a  CRITICAL  FREQUENCY  RANGE, 

THE  iNSTRUMtNTED  FLIGHT  BLADE  WAS  CALIBRATED  IN  A 
TEST  FIXTURE  BEFORE  THE  FLIGHT  TEST  PROGRAM. 

(AUTHOR)  (U) 
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STRAIN  MEASUREMENTS  Q.h  EIGHT  FULL-SCAlE  WING  CENTER 
SECTIONS.  (U) 

DtSCRlPTIVE  NOTE  I  SCIENTIFIC  REPT., 

DEC  63  R  7  P  SEVEN HdYsEN.P.  J.  JN&DERVEEN, 

A.  SSCHIJVE.J,  ; 

RtPT.  NO,  SCIENTIFlC-3.NLR-s.6lO 
CONTRACT:  AF  61 (US2)-D39i 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  ( *W 1 NGS i  F aT I GUE t MECHAN 1 C S ) ) , 
(•STraIN(MECHANICS)  ,  WINGS), 

LOADING(MECHANICS) ,  TESTS,  CAPTIVE  TESTS, 

STRESSES,  NETHERLANDS  IU) 

for  an  INVESTIGATION  ON  The  EnUIVALENlE  OF  RANDOM 
and  PROGRAMMED  FATIgUE  loads  eight  FUuL-SCALE  WING 
center  sections  were  tested,  each  fatigue  TEST  WAS 
preceded  by  a  static  TEST  TO  CHECK  thl  similarity  of 
THE  STRtSS  DISTRIBUTION  IN  ALL  TENSION  SKINS.  IN 
THE  REPORT  THE  RESULTS  UF  THESE  S T A 1  !  (.  TESTS  aRE 
PRESENTED  AND  Ain  ANALYSIS  OF  THE  TRENDS  OBSERVED  IS 
GIVEN.  THE  MAXIMUM  LOAD  IN  THE  STATIC  TEST  WAS 
ONLY  SlIGmTuY  BEYOND  THL  MEAN  LOAD  OF  THE  FATIGUE 
TESTS.  THE  FOLLOWING  OBSERVATIONS  WERt  MADE  5 
(A)  the  strain  measurements  made  on  port  and 
STARBOARD  of  THt  TENSION  skin  ARE  in  GOOD  agreement 
<B)  THE  Same  applies  to  the  STRAIN  MEASUREMENTS 
made  on  ALL  EIGHT  TtNSlON  SKINS  AT  THt  SAME  LOCATION. 
(C)  aT  the  SAME  LOCATION  ON  DIFFERENT  TENSION 
SKINS  THE  AVERAGE  VALUF.  OF  THE  STANDARD  DEVIATION  WAS 
2  VS .  THE  SCATTER  IS  MAINLY  DUE  TO  THE  MEASUREMENT 
TECHNIQUES  AND  NOT  TO  DIFFERENCES  BETWEEN  THE  TENSION 
SKINS*  ID)  SECONDARY  BENDING,  ALTHOUGH  SMALL* 

INCNEAStD  SOMEWHAT  THE  SCATTER  OF  THE  RESULTS. 

(E)  THE  EFFECT  OF  FATIGUE  LOADING  On  f HE  OUTPUT 
OF  THE  STRAIN  GAGES  WAS  VERY  SMALL,  DLSPITE  THE  HIGH 
FATIGUE  LOADING  WHICH  jNDUCtO  FAILURE  OF  MAnY  GAGES. 
(AUTHOR)  (U) 
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national  aero-  and  astronautical  research  inst  Amsterdam 

(NETHERLANDS  ) 

EXPERIMENTAL  DETAILS  OF  TESTING  A  FULL-SCALE 
STRUCTURE  WITH  RANDOM  aNO  PROGRAMMED  FATIGUE  LOAD 
SEQUENCES,  (U) 

descriptive  note;  scientific  REFT., 

JAN  6H  3UP  NEDEKVEEN.A,  IDE  RlJK.P.  1 

BROlK.D*  • SCH 1 JvE • J .  1 
REPT.  NO.  SClENTlF'iC-1  , NLRbS. 608 

contract:  af  ^ 1 < 052 1 -^39 • 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  (  •  W  l  NGS  »  LOAD  I  NG  ( (lECHAN  I  CS  )  J  , 

(•FAT  I<jUE(  MECHANICS)  ■  I  N  G  S  >  •  TESTS,  TtST 
EQUIPmEnTi  visual  inspection, 

FRACTURElMECMANlCS) ,  X  RAYS,  NETHERLANDS. 

TRANSPORT  PLANES 
IDENTIFIERS:  F-27  AIRCRAFT 

FOR  an  INVEST  IGmT  IOtl  ON  THE  EQUIVALENCE  OF  RAnOOM 
AND  PROGRAMMED  FATIGUE  LOaDS,  EIGnT  FuLL-SCALf  WING 
CENTER  SECTIONS  ,<ERl  TESTED.  T Ht  REPORT  DESCRIBES 
THE  FATIGUE  MACHINE  DEVELOPED  FOR  THIS  PURPoSe  ANo 
SOMt  TESTING  EXPEKjtNCE*  LOAD  MONITORiNG  OF  Th£ 

hydraulic  machine  occurs  by  comparing  a  feed-back 

SIGNAL  FROM  A  LUAO  CELL  WITH  THE  OUTPUT  Of  A  SELECTED 
WHEATSTONE  CIRCUIT  AJTH  AN  ADJUSTABLE 
POTENTIOMETER.  ThlRL  ARC  32  CIRCUITS  «KICH  CAN  BE 
SELECTED  BY  a  DIGITAL  TAPE  HEADER  IN  ANY  ARBITRARY 

sequence,  in  this  way  a  Random  sequence  of  32  load 

LEVELS  LAN  ue  APPLIED,  THE  HYjRaULIC  hND  THE 

electronic  parts  are  ^scribed  in  '  ome  detail,  in 

EI?rlT  FATIGUE  TtSTS  A  GOOD  RELIABILITY  A Nj  aCcUKAcY 

herl  0 b r a i n t d .  uuRIng  the  fatigue  Tc.sis  the 
inspections  for  cracks  were  made  visually  and  with 
x-ray  equipment,  visual  Inspections  wtRE  made 
whe..  the  test  y.as  runni.ng,  in  view  of  thf.  increased 
sens i r i v i r y ,  the  results  of  the  x-ray  method  for 
small  CRACKS  HERE  VlRY  SENSITIVE  FOR  THE  MEAN  LOAD  iN 
THE  STRUCTURE,  USEFUL  RESULTS  WERE  OB  I  A  I  NED  • 

(AUTHOR)  '  (U) 
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I  *FA  JTlut  CmEChInJcSI  *  ^^i^'^'ECMANlCs)), 

PL^f£b‘ T£STS> 

IDENTIFIERS;  F-27  AjKC}apT  |U 

ANO  PK0yRAM,lED6pJnyU£\J^sE^,'JAl-tNCE  OF  RANDOM 
CLNTek  SECTIONS  ^Rt  ?rS?rS  ^“SCALE  *,N(i 

THE  LDAu  SEWUENCES  APPL  EO  In  ?«r^F0KT  oesc«ibes 
RANDOM  SEQUENCE  Ls  ofi  ?n  f  HE  USTS*  THE 
OBTAINED  WITH  An  AIRCRAFT  FlYin^  A  STka ^-BaGf  RECORD 

this  record  *aS  aJpuIkJeo  lN  TurBui-ent  air. 

fatigue  machine. the s{5?iJ??.AUAPTt0  70  THt 

OBTAINED  by  several  ME^nn^T  FRUPLRTltS  AS 

load  ranges,  ah,  prJenTe£?’ th°e^o1NQ  PEak  LOaDS  »r 

The  pro-am  tests  a*d  the  IsIrLi  au  sf«uence  for 

to-air  cycles  are  oescITbed ™cSMtNT  UF  the  ground. 

each  of  The  eight  testVI*/*  m£  L0ADb  applied  in 

COMMENTS  on  the  results  ARF  ?,,;J-ArtUE0*  B^IEF 

RESULTS  ARE  SjVtN.  (AUTHOR)  (Uj 
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National  aero-  anu  astronautical  research  inst  Amsterdam 
(NETHERLANDS) 

Fatigue  lives  obtained  in  random  and  program  tests  on 
FULL-bCALt  rtlNG  CENTER  SECTIONS.  ; 'J  ) 

DESCRIPTIVE  note:  SCIENTIFIC  r  e  p  T  •  i 

DEC  63  RbP  SCHlJVEiU*  IDE  RIJK.P.  I 

REPT.  NO.  SC1EnTIF1C-R.NlR-S.6I  1 
Contract:  af  6  i  t  u 5 ie  >  - m 3 9 , 

OwClASS I F 1EU  REPORT 


DtSCR  I  p  TOhS  :  (*W1NGS,  LOAD  I  No  (  MECHANICS  ))  , 
i  *FaT  1  U0E  <  mF.CH  AN  1  cs  )  ,  (NIivGS),  aEkODYNAMIC 
LOmD I NG  ,  TESTS.  sEQUtNCES,  SIMULATION,  LIFE 
EXPECTANCY,  STATISTICAL  ANALYSIS,  NETHERLANDS, 

TRANSPORT  PLANES 

IuEnTIFIErS:  F -  2  7  aircraft 

fatigue  tests  wtRt  londucteo  on  eight  full-scale 
wing  CENTER  SECTIONS  of  The  F-27  friendship 
Aircraft,  the  specimen  consisted  of  the  tension 
SKIN,  InClUoING  all  STIFFENING  cLEMENTS.  THE 
REMAINDER  OK  THt  w  I  N  G  WAS  REPLACED  B  Y  a  DUMMY 
STRUCTURE,  two  tests  WERE  CARRIED  OUT  for  each  of 
the  following  luau  sequences:  (i)  random  load 
(2)  PROGRAMMED  LOAD  13)  RANuOM  LOAD  WITH 
grquuu-to  -air  cycles  ir>  programmed  load 
including  grouno-to- a i r  cycles*  the  random  loading 

was  BASEO  On  A  SIMULATION  OF  STRAIN  GAGE  RECORDS 

obtained  by  flying  in  tuRbulenT  air,  the  primary 
AIM  OF  THt  INVESTIGATION  wAS  TO  STUDY  THE  EQUIVALENCE 
OF  KANUuM  A  n  D  PROGRAMMED  LOADINGS.  A  COMPARISON  OF 
The  FATIGUE  LIVF,S  And  The  CRITICAL  COMPONENTS 
iNDlCATfcD  The  FOLLOWING  TrEnCSJ  (A)  CRACKS  nERE 
FOUND  In  the  SAME  CuMPOnEnTS  FOR  ALL  TESTS,  (3) 

The  fatigue  life  uNuER  the  PROGRAMMED  load  was 
Sl  I  GhTLy  -  longer  than  in  The  RANDOM  load  tests,  doth 
For  tests  without  And  with  gRO^nD-TU-A i r  cycles* 

U)  the  audition  OF  GROUNu-TO-AIR  cycles  reduced 
The  FATIGUE  L I  Ft  TO  SOS  Ok  EVEN  less,  for  one 
FATlGUE-StNSlTI VE  ELEMENT  SUFFICIENT  DATA  WERE 
AVAILABLE  for  a  STATISTICAL  EVALUATION!  THIS 

indicated  that  the  scatter  within  one  structure  may 
BE  SMALlEk  than  THE  VARIABILITY  BETWEEN  A  NUMBER  OF 
Identical  structures,  uuthurj  iu) 
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Descriptive  note:  scientific  f e f’ i  • 
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descriptors:  (*wings,  loadug (mechanics)), 

(•FATIGUE (MECHANICS)  •  WINGS). 

{ *F A  I LURe { MECHAN  l  CS  )  »  WINGS),  TENSILE 
PROPERTIES,  PROPAGATION,  TtSTS,  SIMULATION, 

NETHERLANDS,  TRANSPORT  PlANES 
IDENTIFIERS:  F-27  AIRCRAFT 

Fatigue  tests  were  conducted  on  eight  full-scale 
wing  center  sections  of  The  f  okkEr  f  .27  aircraft. 

ThE  SPECIMEN  consisted  OF  Thf  TENSION  skin, 
including  all  stiffening  elements,  the  remainder 
OF  The  wing  WAS  REPLACED  BY  A  DUMMY  STRUCTURE.  TWO 
tests  were  carried  uut  for  e.ach  °f  the  following  load 
seoUEncies:  (i)  random  load,  (^)  programmed 

LuaD,  (3)  RANDOM  L 0 A 0  WITH  uRoUnD-TU-AJR  CYCLES, 

(Ml  programmed  load  including  ground-to-air 
cycles,  ThE  random  uOaoino  was  based  on  a 
simulation  of  strain  gage  records  obtained  by  flying 
in  turbulent  air:  the  primary  aim  of  the 
iNVtSTlGATION  WAS  Tu  STUDY  THE  EQUIVALENCE  OF  RANDOM 
AnO  PROGRAMMED  LOADINGS,  A  COMPARISON  OF  THE  CRACK 

propagation  data  indicate:  the  following  trends: 

(a)  crack  PROPAGATION  WAS  SlIGhTLY  HIGHER  UNDER  A 

randomly  varying  load  than  under  a  programmed  load 

SEQUENCE,  (6)  addition  of  The  GROUND-TO-aIR 

cycles  INCREASED  cRack  propagation  rates  by  an  amount 

OF  ABOUT  50*.  AS  FOR  THE  RESIqUaL  STATIC  STRENGTH 
Op  the  structure  in  the  PRESENCE  OF  CRACKS  THE 
following  remarks  Can  be  made:  (*)  :F  cracks  are 
short  the  structure  behaves  like  an  unstiffened 
panel,  oi  for  long  cracks  the  stringers  become 

EFFECTIVE  IN  RAISING  THE  RESIDUAL  STRENGTH. 

(AUTHOR) 
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Descriptors:  i*airplane  panels,  structural 

PROPERTIES),  USINGS,  STRESSES),  TEST  EQUIPMENT, 
h ATI GUL( MECHANICS)  ,  LOADI Not  MECHANICS)  , 

NETHERLANDS  ( u  ) 

IDENTIFIERS:  F-2  7  AIRCRAFT  (U) 

TriE  REPORT  OEALb  WITH  A  RESEARCH  PROGRAM  FOR 
RanOOM-uo«D  ano  program  Fatigue  tests,  the  scope 
OF  THE  INVESTIGATION  IS  TO  ASCERTAIN  THE  VALIDITY  Of 
A  LOAD  SPECTRUM  SIMPLIFICATION  PROCEDURE  WHEN  APPLIED 
To  A  STRUCTURE  REPRESENTATIVE  OF  A  MODERN  AIRCRAFT 

design,  for  this  purpose  a  number  op  f-27  wing 
center-section  TENSION  SKINS  will  be  subjected  to 
RanOOM-lOaD  Amo  TO  PROGRAM  FaTIgUe  TESTS,  THE  FIRST 
PhASE  Of  THE  PROGRAM  CONSISTS  OF  THt  DESIGN  AND 
MANUFACTURE  OF  A  TEST  RIG  FOR  MOUNTING  THE  TENSION 
SMNS  And  OF  A  HYDRAULIC  LOADING  SYSTEM  with  servo- 
APPARATuS  to  apply  the  uesirfd  random  and  programmed 

LOAD  SEuUENCES.  THE  FIRST  PnASE  ALSO  INCLUDES 
s  r  A I  I C  TESTING  OF  The  SPECIMEN  IN  order  to  check  the 
STRtSS  DISTRIBUTION  IN  THt  TENSION  SKIN.  THE  REPORT 
GIVES  A  BRIEF  DESCRIPTION  OF  THE  TEST  SET-UP,  THE 
LOADING  SYSTEM,  AND  THE  SERVO-APPARATUS.  (AUTHOR) 

(U) 
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descriptors:  (*rotor  blades (rotary  wings), 

FAT IGUE(MECHaNICS) ) ,  FLIGHT  1 EST I NG , 
lOaDING(mECHaNICS) ,  HELICOPTER  RjTORS, 

PAnELS(StRuCTURAL) ,  DAMAGE  (U) 

to  supplement  previous  data  obtained  with  three 
BLADES,  RuTORS  hITH  two  and  FOUR  blades  were  whirl 
TESTED  USINU  the  excitation  panel  TECHNIQUE,  rotor 
blades  were  tested  having  t„o  different  chord  widths, 

A  SURVEY  v.AS  MADE  OF  THE  TRANSIENT  PRESSURES 
PkODULEd  UN  THE  EXCITATION  PANELS  BY  THE  ROTOR 

blades,  the  resonant  frequency  of  the  third 

BENDING  MODE  OF  ThE  ROTOR  BLADE  WAS  SHIFTED  FROM 
BELOW  The  normal  OPERATING  range  to  The  MAXIMUM 
CONTINUOUS  power-on  rpm  BY  ADDING  EXTERNAL  WEIGHTS  to 
The  blade  LEADING  EuGE.  THE  USE  OF  A  COUNTERWEIGHT 
TO  REPLACE  A  FATIGUE-DAMAGED  ROTOR  BLADE  DURING  WHIRL 
TESTING  WAS  STUDIED  AND  REJECTED  AS  BEING  OVERLY 
COMPLICATED.  ( AUTHOR )  {U) 
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DESCRIPTORS;  (•WINGS,  FATIgUE(mECHANICS)  )  , 

LIFE  EXPECTANCY.  STRESSES.  LOadInG(MECHANICS)  , 

TESTS,  Fa ILURE (MECHANICS  )  ,  GkEaT  BRITAIN  (U) 

Identifiers:  piston  provost  v. ings  c u > 

fatigue  results  of  11  wings  prOuRamme-lqaded  in 

ASCENDING  order  WERE  COMPARED  WITH  41  WINGS  TESTED  IN 
DESCENDING  ORDER.  RESULTS  INDICATE  A  SUBSTANTIAL 
REDACTION  IN  THE  lOu  MEAN  LIFE  WHEN  TESTING  IN 
ascending  ORDER  BUT  NEGLIGIBLE  UlFFERENCE  In 
variance,  comparison  of  these  results  with  results 

from  Two  OTHER  STUDIES  INDICATES  THAT  THE  MAGNITUDE 
OF  PEAK  STRESS  AND  SHAPE  OF  THE  SPECTRUM  APPLIEU, 

very  much  influences  whether  descenuIng  or  ascending 

ORDtK  Op  LOAO  GIVES  THE  LONGER  ENDURANCE. 

(AUTHOR)  (U) 
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fatigue  test  results  ano  analysis  of  four  piston 
PROVOST  rtlNuS  TESTED  IN  AN  ASCEnD  I  Nu-DESCEND  I NG  ORDER 
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descriptors:  (♦wings,  fatigue(mechanics) j  , 

lOadINO(mECHANICS) ,  LIFE  EXPECTANCY,  TESTS, 

correlation  techniques,  failure(mechanics)  , 

GREAT  BRITAIN 

identifiers:  piston  provost  „i:jGs 

RESULTS  of  fatigue  tests  on  FOUR  wings  programme 
loaded  in  LO-h I “LO  ORDER  ARE  COMPARED  WITH 
SIMILAR  TESTS  PERFORMED  IN  ril-LU  ANu  LO-HI 

orders  reported  previously,  the  Results  lie  almost 

MIO-A'AY  BETWEEN  THE  RESULTS  FOR  Hj-LO  AND  L0- 

h i  test*;,  no  significant  difference  is  shown  in 
either  the  variance  or  mean  value  since  the  results 
LIE  -VIThIn  THE  scatter  OF  THE  PREVIOUS  TESTS. 

(AUTHOR)  (U) 
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wind  tunnel  investigation  of  semirigid  full-scale 
Rotors  operating  at  high  advance  ratios.  iu) 
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descriptors:  (^helicopter  rotors, 

PERFORMANCE  (ENCjI.mEERING)  > »  angle  of  attack, 

THICKNESS,  subsonic  CHARACTERISTICS, 

P I TCH ( mot  ION  )  ,  STABILIZATION,  nON-DESTRUCTIVE 
TESTING  <U> 

IuENTIFIErS:  UH-IB  AIRCRAFT,  H-l  AIRCRAFT, 

ADVANCE  RATIO 

A  UH-ia  44  •'*  FOOT-DIAMETER  ROTOR  HAVING  REDUCED- 
Th I CKNESS  TIPS  WAS  EVALUATED  jN  A  RANGE  OF  MACH 
NUMBERS  UP  TO  0.9H  AND  ADVANCE  RATIOS  OF  UP  TO  0,52. 

additionally,  uh-id  rotor  blades  reduced  in 

diameter  TO  34  FEET  WERE  TESTED  AT  ADVANCE  RATIOS  OF 
UP  TO  1.5,  CALCULATED  PERFORMANCE  IS  COMPARED  WITH 
The  EXPERIMENTAL  RESULTS  OBTAINED  TO  ESTABLISH  THE 

validity  of  the  theoretical  technique  at  high  advance 
ratios,  in  general*  it  was  found  that  quasi- 
static,  two-dimensional  techniques  were  adequate  up 
TU  an  Advance  RATIO  of  ABOUT  0»b»  ABOVE  THIS 
ADVANCE  RATIO,  THEORETICAL  TECHNIQUES  BREAK  DOWN, 
ESPECIALLY  with  respect  to  CALCULATING  rotor 
PROPULSIVE  FORCE  or  DRAG.  ThEORT-EXPER  IMENT 
COMPARISON  rtlTH  THE  44-FOuT-D 1 AmETER  ROTORs  OPERATED 
AT  HIGH  MaCH  NUMBERS,  ShO„ED  THAT  4aCH  NUMBER 

effects  are  predictable  to  an  advance  ratio  of  at 

LEAST  0,4b.  THE  34-FOOT-DIAMETER  ROTOR  BECAME 

increasingly  sensitive  to  control  input  with  advance 
ratio,  at  a.m  advance  ratio  of  1.1*  this  rotor 
system  nISPLAYEU  a  long  transient  response  to  a 
control  input  before  obtaining  its  steady-state 
orientation,  and  at  the  largest  values  of  collective 
pitch,  the  flapping  would  not  completely  stabilizet 

(AUTHOR)  l‘J> 
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descriptors:  (*patrol  planes,  ^aerodynamic 

LOADING).  LO.v  ALTITUDE,  ACCELERATION,  PIPES, 

FATIGUE! MECHANICS) »  COMMERCIAL  PLANES,  LIFE 
EXPECTANCY,  FLIGHT  TESTING,  STRESSES,  ANALYSIS, 

FREQUENCY ,  CANADA  (U) 

Identifiers:  pipelines,  aztec  c  aircraft  iu) 

ThE  REPoRT  PRESENTS  an  ANALYSIS  OF  1135  HOURS  data 
From  COUNTING  ACCELEROMETERS  jNSTaLuED  in  three 
PIPER  A/TEC  aircraft  EMPLOYED  On  pipeline  patrol 
operations  in  canaOa.  flight  tests  were  also 
made  TO  DETERMINE  The  MAGNITUDE  of  the  stresses  in 
The  AINq  MAIN  SPAR  OVER  A  RANGE  OF  NORMAL 
ACCELERATIONS,  THE  FREQUENCY  DISTRIBUTION  OF 
NORMAL  ACCELERATIONS  is  The  MOST  severe  OBTAINED  to 
date  from  civil  operations  in  Canada,  leading  to  a 

VERY  GREAT  REDUCTION  IN  ESTIMATED  FATIGUE  LIFE  AS 
COMPARED  with  what  MAY  BE  termed  THE  'NORMAL 
OPERATING  CASE*  FOR  THIS  CLASS  OF  AIRCRAFT, 

FORTUNATELY,  THE  MAXIMUM  STRESS  PER  'G*  MEASURED  IN 
THE  WINg  SPAR  STRUCTURE  OF  THE  AZTEC  IS 

sufficiently  low  that  no  immediate  fatigue  problems 
Are  FORESEEN,  however,  it  must  be  emphasised  that 
The  DEGREE  OF  CONFIDENCE  IN  THIS  STATEMENT  IS 
CONDITIONAL  UPON  THE  TOTAL  NUMBER  OF  HOURS 
ACCUMULATED  BY  ANY  ONE  AIRCRAFT  ON  PIPELINE  PATROL 

operations,  and  it  is  recommended  that  intensive 
crack-detection  procedures  SHOULD  8E  instituted  AS 
SOON  AS  The  TOTAL  HOURS  accumulated  by  any  one 
aircraft  reach  60U0.  (AuThOR)  (U) 
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descriptors:  ( ♦tc.s t  methods,  cost  effectiveness)! 

1 -HELICOPTERS »  MAINTENANCE),  (*ARMY  EQUIPMENT, 
management  planning),  test  euuiPmEnt, 

FAILURE(mECHaNICS)  ,  rotor  hladesiRotary 
WINGS),  TAIL  HELICOPTER  ROTORS.  TRANSMISSIONS, 

gears,  reliability,  scheduling,  costs  (U) 

ThE  RE.  ,jRT  COVERS  A  STUDY  TO  IDENTIFY  OPTIMUM 

Reliability  problem  identification  and  demonstration 
Test  concepts  for  helicopter  dynamic  components,  in 
order  To  facilitate  FORMULATION  of  cost-effective 
Reliability  test  programs  for  future  helicopters, 
detailed  failure  mode  test  technique  problem 
IDENTIFICATION  CAPABILITY  and  cost  data  are  presented 
FROM  ch-r;  helicopter  DEVELOPMENT  experience  to  aid 
In  calculating  specific  Test  costs  for  future 
development  programs,  sample  test  plans  are 
PRESENTED  FuR  T..0  HtLICOPTEnS  REPRESENTING  SIZE 
EXTREMES,  A  PLAN  IS  OUTLINED  FOR  REVISING  SELECTED 
EaISTJNg  DESIGN  and  TEST  MILITARY  SPECIFICATIONS 
andbupplemEnting  them  with  additional  HANDBOOKS  AND 
SPECIFICATIONS.  (AUTHOR)  <U) 
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DtSCRiPTOivS:  (  *COMPOS  I  TE  MATERIALS,  PHYSICAL 

PROPERTIES).  I •REINFORCING  MATERIALS,  MODULUS  OF 
LLASTILlTY),  LAMINATES,  CARBON  FIBERS,  GLASS 
TEXTILES.  SANDWICH  CONSTRUCTION!  PIPES, 

FAT  IGUE(mECHaNICS)  ,  CREEP. 

FARURE(mECHaNICS)  ,  alignment,  helicopter 

ROTORS,  ROTOR  BLADESIROTARY  I  N  G  S  )  (U) 

IUEnTIFIErS;  -fiber  composites  <u> 

the  objective  of  THE  PRuGRAm  «as  to  determine  the 
P  h  Y  S  I  L  A  l.  and  STRUCTURAL  PROPERTIES  OF  MIXED-MODULUS 
COMPOSITE  MATERIALS  USING  COMBINATIONS  OF  GRAPHITE 
AND  S-GlASS  FIBERS  ONOER  STATIC  AND  FATIGUE  LOADING 
CONDITIONS.  THIS  REPORT  COVERS  THE  WORK  COMPLETED 

under  p«ase  i  and  phase  n  uf  the  program  and 
summarizes  the  data  obtained  fOk  solid  laminates, 
tubular  specimens  and  sandwich  beams  in  which  the 
s-glass  material  was  oriented  parallel  to  the 

LONGITUDINAL  AXIS  OF  THE  SPECIMENS  AND  THE  GRAPHITE 
FIBERS  v,EKE  OrIENTEu  AT  PLUS  UR  MINUS  MS  DEGREES  TO 

the  samf  axis,  the  test  results  are  tabulated  in 
appropriate  engineering  format*  s-n  curves  are 
included  to  illustrate  the  fatigue  performance  uf  the 
materials,  stress-stra in  ano  s-n  curves  are 
COMPATEo  to  appropriate  data  on  pure  s-glass  and 
Pure  CR aPm I Tt  MATERIAL  where  sDcH  data  contributes  to 
AN  UNDERSTANDING  OF  THE  M  J  XED  MATERIALS  PERFORMANCE. 

The  data  INDICATES  that  The  MIXED-MODULUS  system  of 
s-glass  and  graphite  is  compatible  with  the 
STRUCTURAL  ano  failure  mode  REQUIREMENTS  of 
HELICOPTER  ROTOR  BLADES.  (AUTHOR)  (U) 
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DESCRIPTORS:  UAIRFRAMES,  FAUGUEIMECHANICS))  , 

(•BEAMb(sTRUCTURALJ »  •ALUMINUM  alloys), 

STRESSES.  LOADING(MECHANlCS)  ,  LIFE 

EXPECTANCY  ( u  > 

identifiers:  aluminum  alloy  /075.  box  beams  iu) 

THE  RESULTS  OF  RANDOM-SEQUENCE  FATIGUE  TESTS  OF 
7U7S-T6  ALUMINUM-ALLOY  BO*  bEAMS  IN  UNIDIRECTIONAL 
BENDING  ARE  PREbENTt!),  THE  RElATIVF:  DAMAGING 

EFFECT  of  FOUR  airplane  Fl I ght-maneuver-loads  spectra 
WAS  DETERMINED,  AhD  the  EFFECTS  On  LIFE  FDR  VARIATION 
In  SPECTRUM  BLOCK  SIZE  ANu  STRESS  LEVEL  WERE 

established,  the  effects  of  load  sequence  on  life 

WERE  DETERMINED  ThRUUGH  COMPARISON  AND  ANALYSIS  OF 
These  Data  WITH  that  FOR  F UED-bEQUENCE  LOADING  OF  A 
Previous  investigation.  (authqRj  ( u ) 
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VARIABLE  AMPLITUDE  FATIGUE  CHARACTERISTICS  of  a  slab 
HORIZONTAL  TAIL  FOR  a  TYPICAL  FIGHTER  AIRPLANe  <U) 

SEP  61  iv  SWARTZ, RONALD  PtiROSENrELD, MAURICE 

s. : 

REPT •  NU,  1023  Pz 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  tJET  FIGHTERS,  *JeT  PLANES,  *ST  AB  I  L I ZERS 

(HORIZONTAL  TAIL  SURFACE)*  COUnTERHE ASURES ,  FAILURE 
(MECHANICS),  FATIGUE  (MECHANICS),  LIFE  EXPECTANCY,  LOAD 
distribution,  mathematical  ANALYSIS,  STRESSES* 
STRUCTURES,  TEST  EQUIPMENT,  TEST  METHOuS,  TESTs,  THEO(U) 
IDENTIFIERS;  f-3  AIRCRAFT  (U) 
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DESCRIPTORS:  (*JET  fighters,  aircraft  guns ) i 
(•aircraft  guns,  airplane  noses},  compatibility, 
STRUCTURAL  properties,  feed  MECHANISMS, 
FRACTURE(MEChANICS)  ,  STRESSES,  SHOCK 
RESISTANCE,  AUTOMATIC  WEAPONS,  ViBrUTlON, 

shock(Mechanics) ,  combustion  products,  gun 
DARRelS,  MAINTAINABILITY 
identifiers:  f-ius  aircraft,  m-&i  gunsuo- 

rlM )  v 

THE  M61  GUN/LINKuESS  feed  SUBSYSTEM  WAS  DESIGmEd 
TO  PROVIDE  THE  F-lQbO  WITH  A  COMPACT,  SELF- 
CQNTaInED,  HIGH  RATE  FIRING  CAPABILITY.  THE 

primary  object  of  This  test  was  to  determine  the 
effects  of  this  subsystem  on  the  structural  integrity 
of  the  aircraft  nose  structure,  as  a  result,  it 

,V AS  CONCLUDED  THAT  THE  SUBSYSTEM  IMPOSES  NO  SERIOUS 
STRUCTURAL  LIMITATIONS  ON  THE  F-1U501  HOWEVER, 

BECAUSE  OF  THE  EFFECTS  OF  GUN  GAS,  THc  FIRING 
ENVELOPE  OF  THE  AIRCRAFT  IS  LlMlTEQ.  MOD  I F l C AT l ONS 
TO  The  BASIC  M61  GUn/ljNKLESS  feed  subsystem 
(OILER,  UNDERCUT  dAKRELS,  MODIFIED  BLAST  TL'bE,  AND 
INTERRUPTER  RELAY)  WERETESTED  AND  FOUND  TO  Bl 
SATISFACTORY.  THERE  IS  A  PROBLEM  IN  MAINTAINING 
THE  M6 1  GUN/LINKLESS  FEED  SUBSYSTEM  SINCE  ISR-MAN- 
HR  ARE  REQUIREO  TO  REPAIR  THE  SUBSYSTEM  AFTER  A 
STOPPAGE  OCCURS.  (AUTHOR)  ID) 
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DESCRIPTORS:  (*JET  BOMdEKS,  WINDSHIELDS),  ( •« l nDSH l ELDS , 

DEGRADATION),  (• MANUFACTURING  METHODS,  AIRCRAFT 
EQUIPMENT),  ENVIRONMENTAL  TESTS »  HUMIDITY,  ACIDS,  SULFUR 

compounds,  oxides,  laminateo  glass,  fracture 

(MECHANICS),  WEAR  RESISTANCE.  BONDING,  SILICQNe 

Plastics,  aging  (materials),  sealing  compounds  (uj 

identifiers;  m*.  sulfur  dioxide,  b-sb  aircraft, 

POLYMER  u  (U) 

tests  WlREInI TIaTEO  as  A  RESULT  of  PRELIMINARY  WORK 
ON  SIMULATED  d-s8  WINDSHIELDS  WrilCH  HAD  SHOWN 

(i)  that  polymer  b  retarded  the  degrada  tion 
OF  SILICON  type  k  INTekLAYEK  when  EXPOSED  TO 
MOlsTURt  -  S02  -  SUNLIGHTS  AND  (2)  THAT  AN 
EXTENDED  POSTCURE  AT  ElLVaTED  TEMPERATURE  ALSO  SLOWED 
DEGRADAflON  OF  THE  INIERLAYER.  results  of  the 
polymer  8  WINOShIELOS  showed  that  attempts  to 

MAKE  A  SATISFACTORY  WINDSHIELD  BY  THIS  METHOD  WERE 
GENERALLY  UNSUCCESSFUL,  LI8BEY0.VENS-FDRD  did 

PERIPHERY  disclosed  That  the  pultmer  b  had  not 
CURED  PROPERLY,  UPON  EXPOSURE  OF  THE  hINDSHIElD  FOR 
3».S  HOURS  TO  MUiSTUR£s02  -  SUNLIGHT  IN  A  SOLa^UM, 
CRACKS  APPEARED  IN  THE  TYPE  K  INTERLAYER  NEAR  THE 
EDGES  OF  THE  PANEL.  AN  ATTEMPT  WAS  MADE  TO 
DETERMINE  BURST  PRESSURE  OF  THE  WINDSHIELD  A?  26QF. 
HOWEVER,  THE  GLASS  SEPARATED  ALMOST  INTACT  FRqM  THE 
EDGE  ATTACHMENt  aT  A  PRESSURE  OF  ONE  TO  TWO  PSlG# 

NO  FURTHER  TESTING  WAS  CONDUCTED  ON  THIS  DR  ThE 

OTHtR  POLYMER  Q  WINDSHIELD.  (AUTHOR)  (U) 
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DESCRIPTORS:  i « T  A  I u  HELICOPTER  ROTORS,  PROTECTIVE 

COVERINGS),  (^LOADING  (MECHANICS),  TAIL  HEL I COpTER 
ROTORS),  (*PR0TECTIVE  COVERINGS,  EKOSIUN),  ISOcTANATE 
PLASTICS,  FmTIgLe  (MECHANICS),  OPERATION,  STABILITY, 
FLIGHT  TESTING  <U> 

identifiers:  uh-i  aircraft  <u> 

THE  REPORT  PREScNTS  Trig  RESULTS  OF  A  FLIGHT  TeST 
PROGRAM  CONDUCTED  TO  EVALUATE  EROSION  BOOTS  INSTALLED 
ON  THE  OUTBOARD  18  INCHES  0*  THE  UH-1  HELICOPTER 

tail  rotor  blades,  the  report  is  not  concernf.d 

WITH  The  EROSION  RESISTANT  QUALITIES  OF  THE  BOOT,  BUT 
WITH  THE  EFFECT  OF  THE  BOOT  INSTALLATION  ON  ThE 
BALANCE,  OPERATION,  AND  FaTIGUE  LIFE  OF  THE  UH-lB/ 
o  tail  rotor  dynamic  components,  loads  as  measured 
during  flight  tests  of  the  tail  rotor  with  the  boots 

iNSTALLtO  ARE  COMPARED  TO  LOADS  MEASURED  USING  A 
STANDARD  TAIL  RUTOR.  IN  BOTH  THE  BALANCED  AND 
unbalanced  conditions  no  detrimental  EFFECTS  WERE 
ENCOUNTERED,  the  oscillatory  loads  recorded  in 
either  condition  would  not  cause  fatigue  damage  and 

NO  PRUBlEMS  in  OPERATION  WERE  OdTAlNED  WITH  ThE  BOOTS 
INSTALLED.  (AUTHOR)  <U1 
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DESCRIPTORS:  ('AIRPLANE  PANELS,  VIBRATION), 

CRACKS,  FATIOUEUIECHamICS)  , 

BUCKLING (MECHANICS),  PANlLS(STrUlTURAL), 
deflection,  STRUCTURAL  shells,  STRESSES, 

STRUCTURAL  PROPERTIES  (U) 

IoEnTIFIErS;  FINITE  tLEMtNT  ANALYSIS,  -CRACKED 

plates  (U) 

a  FlNlTp  ELEMENT  method  Of  analysis  is  DEVELOPED  to 
DETERMINE  The  VIBRATION  ChAKACTeRIST  IC5  OF  AN 
AIRCRAFT  FUSELAGE  PANEL,  CONTAINING  A  FATIGUE  CRACK, 
EXPERIMENTAL  OBSERVATIONS  SHOW  THAT  AS  THE  LENGTH 
OF  THE  CRACK  INCREASES,  ThE  FREQUENCY  OF  VIBRATION 
RlalHES  A  MINIMUM  WHEN  THt  FREE  EDGE  OF  THE  CRACK 
BUCKLES.  THE  VARIATION  IN  ThSS  PHENOMENA  VV I T  H 

Increasing  plate  »»idth  is  studied  both  experimentally 
AhD  THEORETICALLY,  the  analysis  is  developed  in  a 
systf.maiic  manner,  AND  CALCULATIONS  are  performed,  at 
Each  stage,  Oh  PROBLEMS  WjTh  KNOWN  SOLUTIONS,  IN 
ORDER  To  DETERMINE  THE  ACCURACY  OF  THE  METHOD,  THE 
PROBLEMS  CONSIDERED  INClUoE  The  vibrations  of  flat 
plates  of  varying  Platform,  the  vibrations  of  a 
cylinoricaL  shell,  the  buckling  of  a  rectangular 
Plate,  ANU  THE  vibrations  of  A  rectangular  plate  in 

COMPRESSION.  THE  MEIHOD  lb  FINALLY  APPLIED  TO  THE 
PROdLEM  OF  A  CRACKED  PLaTe  JH  Y  tNS I  ON  AND  ThE  RESULTS 
COM PAR Ed  a  I TH  EXPERIMENTAL  MEASUREMENTS,  the  post 
BUCKLING  uEhAVIOUR  IS  CALCULATED  USING  A  STEP-BY-STEP 

analysis  to  permit  linearisation  of  the  governing 

EQUATIONS.  BY  CONSIDERING  ThE  CALCULATED  STRESS 
DISTRIBUTIONS,  the  variation  in  buckling  stress  with 
crack  length  and  plate  .vIoth  is  explained* 

(AUThOKi  5U) 
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DESCRIPTORS:  (*PlaST1CS,  TuUGHnEsS), 

FRacTURE(MEChANICS) .  SURFACE  PROPERTIES,  CRACK 

propagation,  aircraft  canopies,  stresses,  acrylic 

RESINS,  FLEXURAL  STRENGTH,  TRANSPARENT  PANELS, 

materials.  Plasticity  (U, 

RELATIONSHIPS  BETWEEN  FRACTURE  toughness  and 
fracture  surface  appearance  in  plastic  materials  were 

STUDIED  AND  REPORTEu  ON  A  NUMBER  OF  YEARS  AGO.  THE 

Report  recalls  such  studies  in  the  light  of  renewed 
interest  in  stretched  transparent  plastics  and  shows 
the  relationship  which  exists  between  fracture 
Toughness  and  FRACTURE  APPEARANCE.  (AUTHOR)  (U) 
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descriptors:  uairframes,  aerodynamic  heating), 

! •CYLINDRICAL  BODIES,  *ThErMal  STRESSES), 
t)UCKUING(MECHANICS)  i  FUSELa6c.S,  ISRAEL  (U) 

AIR-AND  SPACECRAFT  FUSElAoE  normally  CONSIST  OF 
CfLiNORrCAw  AND  CONICAL  TmIw->vAlLED  SHELLS,  HIGH¬ 
SPEED  flight  causes  heating  (either  through  an 
EXTERNA,  AERODYNAMIC  effect,  oR  from  an  internal 
ENEHfc'  SOURCE  Such  AS  ThE  RuCkF.T  ENGINE),  WhICH  IS 
mostly  non-uniform  and  may  induce  buckling,  earlier 
to 0  R  N  S  O.NJ  THIS  SUBJECT  HAVE  SHO'^N  THAT  THE  MOST 
CRITICAL  case  lb  THAT  OF  CIRCUMFERENTIAL  VARIATION  UF 
ThE  TEMPERATURE.  THt  REPORT  describes  A  device 
PERMITTING  STUDY  OF  BUCKHNv;  oUE  to  combined  thermal 
ANU  MECHANICAL  LOAD,  A  TEST  SERIES  AND  ITS  RESULTS 
ARE  PRESENTED,  THE  TESTS  rtERE  CARRIED  OUT  ON  FUED- 

ended  cylindrical  shells,  linearly  heated  along  the 
UPPER  GENERATOR,  THt  concept  OF  THERMAL  SUCKLING  IS 
DISCUSSED  IN  THE  LluHT  OF  TtST  RESULTS.  THE  PRESENT 
TESTS  ARE  COMPARED  rtJTH  ThOSE  OF  EARLIER  STUDIES  AND 

Their  conclusion  that  The  ratio  between  the  nominal 
thermal  stress  to  the  classical  linear  theoretical 
One  is  higher  than  the  ratio  BETWEEN  the  experimental 

STRESS  to  The  CLASSICAL  ONE  N  UNIFORM  AXIAL 
COMPRESSION  is  RECONFIRMED.  (AUTHOR)  (U> 
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descriptors:  (^aerodynamic  cuntRol  surfaces. 

TORyUEJ,  (♦Tail  HElICOPTER  RuToRS.  DOWN.vaSH), 
feasibility  studies.  PRESSURE, 

KAIlURE(mECHANICS)  .  JET  flaps,  DESIGN  (U) 

IuEnTIFIErSI  *ANT I TOkQUE  aerodynamic  surfaces  ( U ) 

an  analytical  investigation  was  made  of  the 
EFFECTIVENESS  OF  ANTI-TQRjUE  AERODYNAMIC  surfaces 
IMMERSED  in  HELICOPTER  ROTOh  oOaNWASH.  IT  is  shown 
That  ADDITIONAL  vertical  TAIL  SURFACE  having  areas 
EwUAL  To  ABOUT  TWO  PERCENT  OF  ThE  MAIN  ROTOR  DISK 
AREA  COULU  PROVIDE  TORQUE  TRIM  FOR  SPEEDS  ABOVE  ABOUT 
7b  Ft/Sec  for  REPRESENTATIVE  CURRENT  VEHICLES. 
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Supplementary  note:  see  also  rep  RT  dated  jul  71*  ad- 

729  U&0. 

DESCRIPTORS:  (*STABIL1ZERS(HDRIZoNTAl  TAIL 

SURFACE).  .LAMINATED  PLAbTICS),  (‘ATTACK 
dOHUEHS,  STAiilLUERStHORiZONTAL  TAIL  SURFACE)). 
composite  materials,  epoxy  plastics,  caruon 

FIBERS,  AIRPLANE  PANELS,  SaNdMCH  CONS  T  RoC  T  I  ON  , 

MOnEYCOMfi  CORES,  MANUFACTURING  MtYHOoS,  DESIGN, 

STRuCTU<  i.  PROPERTIES,  STRESSES,  NON-DESTRUCTIVE 
IESTING,  ATTACK  BOMBERS  (U) 

Identifiers:  A-*!  AIRCRAFT,  *GRAPriITE  RE  In  FORCED 

COmPUSITeS,  ‘EPOXY  MATRIX  CONr>O.S  I  TES  (Ui 

THE  STRUCTURAL  ft  E l G  M  T  5  i  strlss-analysis  results, 
a.mo  manufacturing  methods  are  summarized  for  an  ah 
aircraft  horizontal  stabilizer  utilizing  narmco 

5206  GRaPhITE-EPOXY  LAMINaTLS  IN  Th't  PRIMARY 
STRUCTURE.  THE  ACTUAL  VvtluHT  OF  THE  FIRST  UNIT 
PRODUCEo  v.AS  1 7  B  POUNDS,  A  », ElGhT  REDUCTION  OF  30a 
IN  COMPARISON  TO  THE  EQUIVALENT  metal  STRUCTURE, 

The  FINISHED  STRUCTURE  ft E I G H T  WAS  COMPRISED  of 
APPROX  ImA 1  Ely  62  PERCENT  GRaPHITE-EPOXY,  U  PERCENT 
FlbERGLtSS-EPOXY,  1 U ,  8,  AND  5  PERCENT,  RESPECTIVELY 

of  aluminum,  steeu,  and  HtaniUm  alloys  (including 

ATTACHMENTS).  AND  H  PERCENT  ADHlSIVE  AND  EPOXY 

fillets,  results  of  a  discrete  element  stress- 
AMACYSIs  aRE  PRESENTED  for  the  three  CRITICAL  LOAD 
CONDITIONS  ON  The  STABI'lIZER.  (AUTHOR)  (U) 
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DESCRIPTORS:  ('LANDING  GEAR,  luAdING  (M£CHAN 

icsn,  ('Carrier  landings,  landing  impact), 
cnaval  aircraft,  landing  geaRj,  Design,  maThE 
MaTICAl  aNaUTSIS,  FAlUUt  (MECHANICS),  matne 
MATICAL  MODELS,  DIGITAL  COMPUTERS,  MONI'E  CARLO 
METHuO,  ANALYSIS,  EQUATIONS.  (U) 

identifiers;  ms,  (U) 

A  MET'-IOU  pOrt  ESTAbLISrtlNG  LANDING  LOADS  DESIGN 
'  CRITERIA  FOR  C ARR I ER-OA^ED  AIRPLANES  IS  PRESENTED  IN 

this  phase  ii  Report,  the  aikplane*s  landing 
environment  .vas  MATHEMATICALLY  DEFINED  in  Phase 
I,  AND  PRoVIOES  THE  INITIAL  CONDITIONS  NECESSaRY 
FOR  ThE  EVALUATION  OF  LANDING  LOADS.  JaDS  CRITERIA 
INCLUDE  METnOQS  FOR  DETERMINING  DESIGN  LOaDS,  FATK-UE 
SPElTKA.  mNu  STRENGTH  ENVELOPES  V.’HJCH  ARE  COMPATIBLE 
VVITh  Thl  environmental  CONDITIONS  AT  aIRPlANE 
TdDCHUO<*N.  THE  VARIOUS  METHODS  ARE  COMPARED 
RELATIVE,  to  The  TIME  REQUIRED  to  PERFORM  the  load 
ANALYSE*,  COMPUTER  r I  He  REQUIRED,  and  the 
S  I  Gn  I  F  I  CAivCt  OF  THE  RESULTS,  (AUTHOR)  (  U  } 
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OtSCRlpTJVE  NOTE:  KEPT.  FOR  JAN  62-JaN  63, 
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descriptors:  (*steel,  mechanical  properties),  i*forging, 

STEEL)  i  (‘LANDING  GEAR,  MATERIALS)  »  TENSILE  PROPERTIES* 
FATIGUE  (MECHANICS),  STRESSES,  CORROSIuN,  TOUGhNESS, 

MEAT  TREATMENT,  NICKlL  ALLOYS,  COBALT  alloys,  MOLYBDENUM 
ALLOYS*  MANAGING  STElL  (U) 

IDENTIFIERS:  STElL  9NI  <4C0,  STEEL  COMO  1  BN  I  ,  StEEL 

*4  3*40  ,  STEEL  H-1J  (U) 

TH I  a  REPORT  PRESENTS  THE  RESULTS  OF  AN 
INVESTIGATION  OF  THE  MECHANICAL  PROPERTIES  OF  HIGH 
STRENGTH  steel  AIRCRAFT  FORGINGS*  REPUBLIC  STeEL 
CORPORATION’S  9NI-HC0  AND  18 
NICOMO(JOU)  AERt  EXAMINED  IN  OETAIL  FOR 
SMOOTH  ANO  NOTChED  TENSILE  AND  FATJGUe  STRENGtH, 

STRtSS  CORROSIOm  RESISTANCE  AND  FkACTJRE  TOoGhNEsS 
PROPERTIES.  TO  A  LESSER  EXTENT  FORGED  SAE  *43R0 
AND  H-Il  aTEELS  wERt  EVALUATED  FOR  COMPARISON, 

THE  FORGlNGa  EVALUATED  WERE  TwO  CONFIGURATIONS,  A 
235-La.  M.L.G.  SHOCN  STRUT  CYLINDER  AND  A  275-LB, 

M.L.G.  AXLE  BEAM  FORGING.  ThE  EFFECTS  OF  GRAIN 
FLO,/,  FORGING  TtMPERATURE,  AND  MEAT  TREATMENT  WERE 
EXAMINED.  VARIATlONa  FROM  HEAT  TO  HE A 1  AND  FOrGING 

lot  TO  FORGING  lot  were  analyzed.  IN  general*  the 

18  N I C 0 M 0 ( 3 u 0  )  STEEL  WAS  CAPABLE  OF 

ATTAINING  The  HIGHEBT  TENSILE  STRENGTH,  PARTICULARLY 
YIELD  STNENGTH,  HOWEVER,  THIS  HIGHER  STRENGTH  DIO 
NOT  MANIFEST  ITsELF  UNDER  FaTIGUE  LOADING  CONDITIONS* 

AS  A  RESULT,  THE  9Nl-*4cO  STEEL  HAD  HIGHER 
NOTCHED  ANO  SMOuTH  AXIAL  FATIGUE  STRENGTH.  F&OM  A 
STRESS  CORROSION  STANDPOINT  ThE  VNl-RCO  STEEL  WAS 
SUPERIOR  TO  la  NiCOMO  WHERE  NO  STRESS  RAISER 
WAS  PRESENT,  THt  REVERSL  WAS  TRUE  FOR  THE  PARTIAL 
CRACKtD  TESI  SPc-C  I  MENS  •  IN  BOTH  CASES  *43*40  HAD 
EatREM£LY  LOW  STRESS  CORROSION  STRENGTH.  (AUThOR) 
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FRACTURE  ANALYSIS  OF  A  C-lHl  LANDING  GEAR 

CYLINDER.  (U) 

DtSCRiPTivE  NOTE:  MErtU.  RERT. 

APR  t>H  2HP  bEACHEll.C.  D.  1 

REPT.  NO,  nRl-MR-  l  S2R 

unclassified  report 


DESCRIPTORS:  ( *HY  DRAUL  1  C  CYLINDERS,  FRACTURE 

(MECHANICS)  )  ,  (LANDING  GEAR,  HYDRAULIC  CYlINDfRS), 
TRANSPORT  PLANES,  STEEL,  SURFACE  PROPERTIES,  STRESSES. 
FATIGUE  (MECHANICS!  i  HYDROGEN  EMBR I TT LcMEN T  ,  GRAIN 
STRUCTURE  (METALLURGY)  (U) 

Identifiers:  c-iri  aircraft,  steel  H3Hu  <uj 

a  fracture  analysis  was  conducted  on  the  fracture 
surface  purtion  of  a  broken  outer  cylinder  of  a  nose 

LANDING  gear  THAT  WAS  MANUFACTURED  FOR  USE  IN  THE 

e-ini  but  broken  in  the  laboratory.  The  nose- 
gear  outer  cylinder  fractured  due  tu  id  the 
PRESENCE  OF  A  Small  SURFACt  crack  and  several  small 
SUBMERGED  cracks,  all  of  rtHICn  WERE  INTERGRANULAR. 
and  (2)  the  high  stresses  imposed  during  the 

TEST,  TnE  PRESENCE  OF  ThESE  CRACKS  PROBABLY 
CONSIDERABLY  reduced  THE  NUMBER  OF  CYlLES  to  failure 
IN  THIS  SPECIMEN.  ThE  CLACKS  i»ERE  QUITE  PUSSIhLY, 

BuT  NUT  DEFlNlTtLY,  DUE  TO  THE  PRESENCE  OF  HYDROGEN 
ANO  RESIDUAL  STRESSES  DURING  PLATING  uR  DURIN&  THE 
TEST.  (AUTHuR)  t  U ) 
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STRvJC  fURES  LAB 

OETERM1WAT lUN  OF  FATIGUE  CHARACTERISTICS  uF  A  TYPICAL 
no St  landing  gear,  (U) 

dec  osp  rosenfeldim.  s.  ;zouoLik,r.  J.  | 

RtPT.  NO,  NAtC"ASL"  I  u7v 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^LANDING  GEAR,  FATIGUE  (MECHANICS)),  TEST 

METHODS,  loading  (MECHANICS),  LIFE  EaPECTANCY,  STRESSES, 

mathematical  analysis,  tests,  structures  (U) 

twenty  identical,  unused  NOSE  LANDING  GEARS  Were 
tested  to  determine  the  structural  fatigue 
characterist ics  of  these  structures,  twelve 

SPECIMENS  were  tested  under  CONSTANT-AMPLITUDE 
LOADING  And  eight  UNDER  spectrum  loading,  the  ’ 
CONSTANT-AMPLITUDE  tests  were  cycled  between  a  lower 
load  level  OF  ZERO  and  VARIOUS  UPPEK  LOAD  LEVELS 
INCLUDING  A  MAXIMUM  VALUE  OF  1HU  PERCENT  LIMIT  LOAD, 

THE  SPECTKUm  TESTS  WERE  PERFORMED  FOR  THRtE 
different  SPECTRA.  POK  EACH  SPECTRUM  THE  load  WAS 
CYCLED  t-ROM  a  LOWER  LOAD  LEVEL  UF  ZERU  TO  THE  VARIOUS 
UPPER  LOAD  LEVELS  ASSOCIATED  WITH  EACH  SPECTRijM. 
PRELIMINARY  RESULTS  FROM  THIS  AND  OTHER 
INVESTIGATIONS  INDICATE  THAT  USE  OF  THE  MInER- 

palugren  hypothesis  results  in  conservative 
estimates  of  life  compared  to  actual  valuls  Obtained 
from  sptCTRUM  tests  at  r>o  ano  results  in 

UNCUNSERVaT l VE  LSTIMATFS  WHEN  COMPARED  To  ACTUAL 

Values  obtained  from  spectrum  tests  at  r<u. 

(AUTHOR)  ( ,, . 
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OtSCRlPTO^Sl  (•STEEL,  TOUGHNESS), 

SPECIFICATION'S,  MILITARY  «LOu  I  rEmENTS  , 
FRMCrURE(McCHANlCS)  ,  G,UM  BaRRELS,  LAnDING 
gEaR*  HucKET  CAStS,  PRESSURE  VESSELS,  ARMOR  PLATE, 
AlKFRAllEs  (U1 

identifiers:  high  strength  steels  t u ) 

the  memorandum  uiscusses  thl  current  situation  on 

TnE  INCLUSION  OF  FRACTURE-TOUgHnESS  TESTING 
Rt«iUl REmENTS  in  specifications  for  HlGH-STRENGTM 
steels  used  for  military  applications,  the 
MEMORANDUM  ..as  prepared  at  I  hE  REQUEST  OF  The 
TECHNICAL  COOPERATION  PROGRAM  (I  TCP),  AND 
CONTAINS  INFORMATION  from  CANADIAN  AND  BRITISH 
Mt.-.bERS  OF  THAT  PROGRAM,  AS  /  £Ll  AS  0,  S, 
iNFORMATIuN.  MILITARY  APPLICATIONS  OlSCUSSEu 
INCEULE  MISSILE  MOTOR  CAStS,  AIRCRAFT  LANDING  GEAR, 

GUN  TUBfs,  aRMOR  PLATE,  AnD  HYDROFOILS, 

(AOfHUR)  (U) 
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A  FKaCToGRAPHIC  STUuT  OF  THE  FATIGUE 

FAILURE  OF  AIRCRAFT  ,vHEtLS,  (U) 
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Descriptors;  (•landing  geAk,  ; 

FA  I  LUKE  (MECHANICS)  )  .  F  AT  l  GuE  (  Mfct’rtAN  I  CS  )  ,  ' 

F KacI UGRaPhY  ,  LOADINu(MECHaNICS)  »  CRaCK 

propagation,  Canada  (U) 

A  SURVEY  of  AIRCRaFI  AHEEl  FAILURES,  and  A  REVIEW 
OF  T He,  PARAMETERS  I'mV'OLvEu  IN  ThE  QUALIFICATION  TESTS 
FuR  AIRCRAFT  WHEELS,  INuICAVEO  a  need  for  accurate 
information  concerning  «heel  service  loading 
CONDITIONS  in  Order  TO  FORMULATE  realistic  wheel 
fatigue  test  spectra,  the  fractographic  examination 
of  three  types  uF  wheels  from  modern  aircraft  has 
EmPHASJ  /Su  the  SIGNIFICANCE  of  CORROSION  IN  THE 
NuCLEATiON  of  fatigue  cracks,  and  has  INDICATED  that 
Landing  impact  loads  anu  GRAKF  APPLICATIONS  AT  mIGH 
speeds  ma i  contribute  to  the  gRuwth  of  the  cracks. 
sevlRml  types  of  macroscopic  gRuwth  'Bands*  or 
•LINES'  That  are  FREQUENTLY  OBSERVED  on  the  fatigue 
FRaCTURe  SURFACES  OF  laboratory  specimens  and  of 
COMPONENTS  that  HAVe  failed  in  service,  have  been 
Cited  and  described,  those  lines  observed  on  the 
FRACTDRt  SURFACES  of  the  failed  wheels  were 
CORRELATED  WITH  crack  GROWTH  DURING  AIRCRAFT  LANDING 
cycles.  The  DERIVATION  UF  FaTiGuE  CRACK  GROWTH 
Rate  INFORMATION  FROM  These  LINES  Has  facilitated  The 
revision  of  wheel  inspection  schedules  with  the 

PURPOSE  OF  PREVeNTInG  THE  CATASTROPHIC  FAILURE  OF 

aircraft  >‘r h l e l s .  (author)  tu> 
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Descriptors:  (*l*nding  gear,  vibration  isolators). 

( f nYDR ADl I C  ACTUmTuRS,  V  1  B  h  A I I  0  N  ISOLATORS), 

(»FaT  IdUF.(mECHANICS)  ,  •TaXIInG)  I  WINgS, 

VlbRATlON,  DAMAGE,  FEASIBILITY  STUDIES, 
mathematical  models,  feedback,  costs.  Theses  (uj 

IDENTIFIERS;  AUTOMATIC  CONTROL  (U) 

TmF.  FtASioIUTY  OF  U$IM«  aN  ACTIVE  CONTROL  IN  THE 

Landing  gear  system  of  an  aircRaFt  to  reduce  wing 
fatigue  damage  resulting  from  ground  induced 

VibRATlCiNb  DURING  TaXIInG  JS  C°nSIDERED.  THE 
CHAHACTeRlSTlCS  OF  THREE  VEHICLE  MOoELS  ARE 
discussed:  A  SINGLE  LANuInG  gear  SYSTEMS  A 
tricycle  landing  gear  system  aNu  a  system  of  five 

LANUIN6  GEARS.  MAT  HtMAT  i  C  aL  EXPRESSIONS  FOR  THE 
RUNWAY  INPUTS  To  EACm  VEHIClE  MuDEL  ARE  OBTAINED  IN 

the  form  uf  Random  inputs  represent ed  by  gauss- 
MaRK-Ov  PROCESSES.  The  MODEL  FOR  a  linear 
HYDRAULIC  ACTUATOR  which  is  used  as  The  active 
CONTROL  ELEMENT  jn  THE  lAnDIN&  GEAR  SYSTEM  IS 
PKtSF.MTk-0.  THE  RESUuTS  INDICATE  THAT  TrtE  COMBINED 
OPTIMAL  ACTIVE  CONTROL  AHo  LANDING  GEAR  SYSTEM  CAN 
PROVIDE  A  SUBSTANTIAL  IMPROVEMENT  In  REDUCING  WINg 
FaTIGOE  OVER  THAT  OF  Tl-t  LANDING  GEAR  SYSTEM  ALONE. 

also,  t*e.  control  parameters  that  are  necessary  and 
DESIRABLE  IN  THE  OPTIMAL  system,  together  with  the 
physical  uEmands  placec  o(j  the  actuator,  are 
Determined-,  (author)  <U) 
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Descriptors;  ( •  f  u  r  g  1  n  g  »  •Aluminum  alloys). 

I*LANuINg  HEAR.  FORGING).  CORROSION  RESISTANCE, 

stress  corrosion,  ults,  cracks,  magnesium 

ALlOYS*,  2  I N  C  ALLOYS,  FRAcTuRLImElHANJCS)  IU) 

Identifiers:  >closeo  die  Forging,  aluminum  alloy 

7079  <U) 

To  evaluate  sec  susceptibility  as  it  relates  to 
forging  processing,  a  7u79  aluminum  alloy  landing 
Gear  outer  CYLINDER  WAS  produced  using  five  different 
forging  techniques,  three  of  these  techniques 

FORMED  the  hart  WlTn  A  SOlID  BARREL  USING  DIFFERING 
P*ELIMIimakY  open  Dlt  WORKING.  ThE  OTHER  TuO 
TtCHNiQuES  lMvOLVtO  FORWARD  anD  BACKWARD  EXTRUSION. 

Si  aNDmRi)  ONI  axi  ae-tensilE  testing  revealed  no 
SIGNIFICANT  DIFFERENCE  uETWEFN  the  various  forging 
TECHNIQUES.  HUwtVtR,  ALTERNATE  IMMERSION  STRESS 
CORROSION  TESTING  In  3  1/2S  NaCI  INDICATED 
DIFFERENCES  IN  STkESS  CORkOSION  CRACKING 

susceptibility,  the  two  extruded  forgings 

(FORwAK,)  and  BACK)  .,ERE  S  I  GN  I  F  I  C  ANTL  Y  MORE 
RESISTAnT  To  SCC.  ThE  FORWARD  EXTRUDED  PARTS 
were  some<.hat  more  resistani  to  see  than  the  back 

EXTRUUEo  PARTS,  BUT  WERE  aLSO  SUBSTANTIALLY  MORE 
EaPENSIvE  To  PRODUCE.  I  AUTHOR  )  (U) 
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universal  technology  cokp  daytQn  omo 

INVESTIGATION  AND  AN4Lydlb  U*  V  EuOPMtNT  OF 
EAkLY  LiFl  «UCrAFT  STRUCTURAL 

F AILUKLS.  <U) 
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Unclassified  report 

supplementary  note:  prepared  in  cooperation  with  del 

RESEARCH  CoRP.,  BETHLEHEM,  PA. 

OtSv.RlPlOws';  {•STRUCTURAL  PROPERTIES, 

predictions)  .  {•structural  parts, 

FAIlUREI MECHANICS)  )  »  ^AIRFRAMES,  LIFE 
LXPtCTANcYl ,  LANDING  GEAR,  Cw ASS  J  F l C aT ION,  DATA 
PROCESSING  SYSTEnS,  FRACTURE  i  MEChAN ICb  1  »  NON- 
UESTKOLTlVt  TESTING,  CRACKS  (U) 

IDENTIFIERS:  *F  A  l  LuRfc  ANALYSIS.  *FRACTuR<. 

MECHANICS  { U ) 

an  Investigation  and  analysis  of  aircraft 
structural  failures  \as  Conducted  to  assess  the 

CONDITION  SURROUNDING  EARlY  Life  FA»LUi?ES  AND 

initiate  improved  McThOuS  fop  tme  struc.'u-al  analysis 

OF  SUCH  FAluUKE  PROoLEMb.  THE  PRIMARY  OBJECTIVE 
Was  to  IDENTIFY  CRITICAL  structural  component  areas 
And  DEFINE  AM  ANALYSIS  APPROACH  WHICH  WOULD  CONblOER 
The  useful  uIFE  OF  m  flawed  OR  UAMAGED  ST/iUCTURt, 
Initial  program  efforts  involved  the  survey  of 

GOVERNMENT  AND  INDUSTRY  ORGANIZATIONS  CONCERNED 
W-ITH  ENoIhEERINo  and  MAlMiENANCt  OF  PRESENT 
OPERATIONAL  aircraft,  failure  Data  .-.as  GATHERED  on 
AIRFRAME  STRUCTURES,  landing  GEaR  COMPONENT;;  and 
HIGHlT  stressed  AIRCRAFT  SUb-COnPONENTS  WHICH 

EaperienClD  operational  FmIlurEs.  The  data 
Gathered  .-.as  tabulated  un.jek  various  categories 

RELATED  Tu  COMPONENT  DESCRIPTION,  failure 
CIRCjMSTAmCES,  STRESS  HJSTORY  AnD  EnV  l  RONNC.NT  AL 

Influences  in  an  attempt  to  identify  significant  or 
ConTRIBuT  INvj  VARIABLES,  ReSuLTS  of  these  FAH.JnE 
CORRELATIONS  ARE  PRtSENTtug^g  TABULAR  FORM,  (U) 

unclassified 
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IN  aircraft  applications  ( U  ) 

JAN  62  IV  MORDFINiLEONAROT 

RtPT •  NO,  TN136 
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DESCRIPTORS!  *30LTED  JOINTS.  *BOlTS,  AIRCRAFT.  ALLOYS. 
DESIGN.  FATIGUE  (MECHANICS),  JOINTS,  LOCKING  FaSTENER 
DEVICES,  METaL  COATINGS,  METAL  JOINTS,  METAL  SgALS, 

screw  threads,  temperature  (U) 

KECOMmENUATIONS  ARE  GIVEN  FOR  THE  EVALUATION  AND 
SPECIFICATION  of  aircraft  bolts  for  fatigue 
situations. 
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UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  <*STRUCTUR£S,  FATIGUE  (MECHANICS)), 

(•FATIGUE  (MECHANICS)  ,  STRUCTURES),  (»METal  JOINTS, 
FATIGUE  (MECHANICS)),  RIVETS,  RIVETED  JOINTS,  aIRFRAMES, 
STRESSES*  LIFE  EXPECTANCY,  STRAIN  (MECHANICS), 
DEFORMATION,  LOADING  (MECHANICS),  MODEL  TESTS,  ALUMINUM 
ALLOYS,  STEEL,  STAINLESS  STEEL,  TITANIUM  ALLOYs, 
reinforcing  materials  ( u j 

THE  WORK  FOR  the  FISCAL  YEAR  OF  1958  UN  BASIC 
FATIGUE  RESEARCH  has  been  oirected  towards 
OBTAINING  METHODS  FOR  DESIGNING  FATIGUE  RtS I  St  ANT 
STRUCTURES.  TWO  SUCH  METHUOS  HAVE  BEEN  OBTAINED: 

(i)  the  use  of  rivets  driven  through  the  edge  of 

SPLICE  DOUBLERS,  AND  (2)  THE  USE  OF  THIN 

AUXILIARY  DOUBLERS  TO  PERMIT  USING  EXTRA  RIVETS  AWAY 

from  The  high  stress  area  in  THE  main  SPLICE  DOUBLER. 
test  data  show  that  a  substantially  lighter 

STRUCTURE  COULD  BE  HAD  FOR  THE  SAME  FATIGUE  L I  Ft  .BY 
USING  EITHER  OF  THE  TWO  MgTHOoS,  OR  A  UFETjMe  OF  UP 
TO  TWENTY  TIMES  THAT  OF  AN  EQUIVALENT  WEIGHT 
STRUCTURE  OF  CONVENTIONAL  DESIGN.  THIN  OOUBLErS 
ARE  BEING  USED  IN  THE  MODELS  880  AND  600.  EDGE 
DRIVEN  RIVETS  HAVE  BEEN  APPROVED  FOR  OPERATORS  OF 
COMMERCIAL  AIRLINES  IN  REPAIRS  OR  AS  FATI&UE 
INHIBITORS  OF  AIRPLANES  NOW  IN  SERVICE.  CONVAjR  HAS 
a  patent  pending  on  edge  driven  rivets. 

MISCELLANEOUS  DATA  ARE  „L50  PRESENTED  ON  FATIGUE 
behavior  ANO  ON  PHOTOELASTIC  ANALYSIS  OF  STRESS 
DISTRIBUTION  JN  SIMULATED  AND  OUILT  UP  STRUCTURES. 
(AUTHOR)  (U) 
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-STRESSES  WHICH  COULD  OCCUR  DURING  5U0  AIRCRAFT  FLYING 
HOURS  (ROUGHLY  1  PAR  INTERVAL) »  INDICATES  THAT 
CURRENT  SPECIFICATION  AND  EaPERIMENTAL  aircraft 
COATINGS  cannot  meet  these  CONDITIONS  without 
cracking  aRouno  fastener  heads*  the  coatings  used 

WtRL  THe  MIL-C-2275J  EPOXY,  THE  MIl-L- 
8 1 3^2 ( WEP )  ALL-ACRYLIC,  AnD  TrtO  POLYURETHANES, 

THE  IMPLICATION  OF  THIS  TEST  IS  THAT,  AT  THE 
PRESENT  STATE  OF  THE  COaTINGS  ART ,  PAINT  FILMS  OF  THE 
NON-RUBbERY  TYPfc  CANNOT  BE  EXPECTED  TO  PROVIDE 
AOEGUATe  CORROSION  PROTECTIuN  BY  THEMSELVES  IN  THE 

fastener  area-  a  persistent  trouble  area  on  naval 
aircraft,  (author;-  < u ) 
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a  corrosion  and  fatigue  evaluation  was  made  to 
determine  whether  The  rounding  of  countersunk  holes 

AnO/OR  FASTENER  HEADS  WOULD  IMPROVE  The  CORROSION 
BEHAVIOR  at  The  fastener  locations  or  AFFECT  the 
fatigue  strength  of  707s-t6  aluminum  alloy  joints 
assembled  with  cadmium  plated  steel  countersunk  head 
screws,  test  assemblies  were  prepared  with  and 
without  corrosion  barrier  materials,  including  a 

MIL-S-8H02  POLYSULFJOE  SEALANT,  IN  THE  FINISHING 

system,  rounded  configurations  did  NOT 
SIGNIFICANTLY  improvl  corrosion  behavior  but  did 
improve  the  fatigue  strength  of  the  specimens,  the 
greatest  improvement  in  fatigue  properties  occurred 
WITH  a  combination  of  rounded  FaSTEimER  HEADS  and 
Rounded  countersunk  holes,  uf  the  various 
corrosion  barrier  materials  tested,  only  the 

POLYSULFJOE  SEALANT  AFFORDED  GOOD  CORROSION 

protection  *hen  used  with  a  paint  system  overcoat, 
however,  the  use  of  the  Sealant  more  than  negated 
The  BENEFICIAL  effect  OF  THE  ROUNDED  configurations 
On  FATIGUE  STRENGTH,  THE  USE  OF  THE  SEALANT 

lowered  the  fatigue  strength  of  the  control  specimens 
with  standard  fastener  heads  and  standard  countersunk 

HOLES  by  APPROXIMATELY  62,  THIS  LOSS  IS 
COUNTERBALANCED  BY  the  IMPROVEMENT  in  CORROSION 
BEHAVIOR  AFFORDED  BY  THE  SEALANT  TO  FASTENER  ARtAS. 
(AUTHOR)  (U) 
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this  report  is  a  continuation  of  the  work  presented 

In  ref,  t  ON  FATIGUE  RESISTANT  STRUCTURES. 

An  ATTEMPT  aILL  BE  MADE  To  MAKE  USE  Of  THE  LINEAR 
STRAIN  THEORY  In  COMBINATION  WITH  EaPERIMENTAL 
EFFECTIVE  SPR I Nn  CONSTANTS  FOR  PREDICTING  EFFECTS  OF 
pressed  fit  bushings  on  lugs  and  interference  fits  on 
Bolted  joints.  FATIGUE  DATA  ARE  PRESENTED  SHOWING 
Tr.E  EFFECTS  OF  INTERFERENCE  FIT  BOLTS  OR  BUSHINGS  ON 
TmE  FATIGUE  LIFE  OF  STRUCTURES*  (AUTHOR)  (U) 
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THICK  SECTION  APPLICATIONS,* 

AO-877  677 

BEAMSTsTRUCTURAL) 

OPTIMALITY  CRITERIA  in 
STRUCTURAL  DESIGN-,. 

AD-716  318 

BOLTS 

TAPERED  BOLTS'.  THEIR  INFLUENCE 


ON  FATIGUE  OF  AIRPLANE  STRUCTURES,. 
AO-675  722 

BUCKLING(HECHANICS) 

THE  BUCKLING  OF  STIFFENED  AND 
UNsTIFFENED  CONICAL  AND  CYLINDRICAL 

shells.* 

AD-701  447 

COMPOSITE  MATERIALS 

INVESTIGATION  OF  THE  INFLUENCE 
OF  MATERIAL  VARIABLES  ON  FATIGUE 
MECHANISMS  IN  COMPOSITES.* 

AD-720  396 

AN  INVESTIGATION  OF  FATIGUE 

behavior  of  reinforced  plastics  for 
primary  aircraft  structures.* 

ad-861  490 

degradation 

STUDY  OF  INSPECTION  INTERVALS 
E0r  FAIL-SAFE  STRUCTURES,* 

AD-723  ill 

DESIGN 

CONCEPTS  in  fail-safe  DESIGN  OF 
AIRCRAFT  STRUCTURES,* 

AD-723  317 

EROSION 

single  IMPACT  STUDIES  of  rain 
EROSION.  PART  I.  PRELIMINARY 

Evaluation.* 

ad-697  506 

FAILURE  (MECHANICS! 

ENGINEERING  SURVrY  OF  AIRCRAFT 

Structural  failures  caused  by 
CORROSION,  fatigue,  AND  ABRASION. 
AD-605  325 

FAIlURE(MECHANICS) 

TOUGH  ENEMIES  AGMNST  THE 
strength  of  aircraft,  fatigue  and 
Creep  OF  METALS--TRANSLAT ION. 

AO-673  253 

FATjGUEIMECHANICSI 

FATIGUE  CRACK  "ROPA6ATI0N  under 
PROGRAMMED  and  random  loads,* 
ad-650  417 
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FATtGUE  OF  AIRCRAFT  STRUCTURES • 
AO-660  529 

SIMULATION  Of  RANOOM  load 

fatigue  in  laboratory  testing.* 

A0-7U8  327 

A  REVIEW  OF  MINER'S  RULE  ANO 

subsequent  generalizations  for 

CALCULATING  EXPECTED  FATIGUE  LIFE",* 
AD-717  283 

A  GENERAL  FATIGUE  PREDICTION 
METHOD  BASED  ON  NEUBER  NOTCH 
STRESSES  and  strains'.* 

AO-723  631 

EFFECTIVE  SOURCE  DISTRIBUTION  IN 
A  CHOKED  screech  jetI* 

AO-727  395 

effects  of  spectrum  block  size 

AND  STRESS  LEVEL  ON  FATIGUE 
CHARACTERISTICS  OF  ALUMINUM  allot 
BOX  BEAMS  UIIOER  RANDOM-SEQUENCE 

unidirectional  loading.* 

AO- 7  39  393 

RATE  OF  FATIGUE  CRACK 
PROPAGATION  IN  THE  AIRFRAME 
STRUCTURE--TRANSLAT ION. 

AD-736  807 

THE  ACCUMULATION  OF  FATIGUE 
DAMAGE  IN  AIRCRAFT  MATERIALS  ANO 
STRUCTURES.. 

AO-737  398 

ARRESTEO  landing  FATIGUE  TEST  OF 
MODEL  C-2  A  AIRPLANE.* 

AO-739  331 

FINISHES  ♦  FINISHING 

ALLOY  COMPATIBILITY  •.VITh  SEVERAL 
CLEANING  agents;. 

AO-689  796 

fractureimechanics) 

AN  APPLICATION  of  fracture 
concepts  TO  the  PREDICTION  OF 
CRITICAL  length  of  fatigue  CRACKS. 
PART  I.  A  REVIEW  OF  PERTInENT 
ASPECTS  OF  FRACTURE  -  <OEV£LOPMENT 
OF  RELEVANT  CONCEP 1 3  OF  LINEAR 
ELASTIC  FRACTURE  MECHANICS).. 

AO-719  757 

AN  APPLICATION  oF  FRACTURE 
CCVCEPTS  TO  THE  PREDICTION  of 
CRITICAL  LENGTH  of  FATIGUE  CRACKS. 


PART  II.  A  REVIEW  OF  PERTINENT 
ASPECTS  OF  FR-CTiiRE  (THEORETICAL 
ANo  ANALYTICAL  aspects  OF  FATIGUE 
OF  METALS).* 

AD-725  028 

FRACTURE  CONTROL  PROCEDURES  FOR 
AIRCRAFT  structural  INTEGRITY.. 
aD-73 I  565 

IMPACT  tests 

cracks;  A  FORTRAN  IV  DIGITAL 
COMPUTER  program  F0°  crack 
PROPAGATION  ANALYSIS.. 

AD-717  1 50 

LIFE  expectancy 

INVESTIGATION  AND  ANALYSIS 
DEVELOPMENT  OF  EaRLY  LIFE  AIRCRAFT 
STRUCTURAL  FAILURES.* 

A0-BB9  790 

LOAotNG(MECHANlCS) 

FATIGUE  TESTS  ON  NOTCHED 
SPECIMENTS  OF  2029-T35I  ALUMINUM 
ALLOY  UNDER  A  LOW  ALTITUDE  AIRCRAFT 
LOAD  SPECTRUM,* 

AD-676  590 

INVESTIGATION  OF  PLATES  AND 
SHELLS  UNDER  EXTERNAL  LOADING  AND 
ELEVATED  TEMPERATIJrFS;* 

AD-703  686 

FATIGUE  LOAD  MONITORING  OF 
MILITARY  AIRCRAFT.* 

A0-7U  259 

MARAGING  STEELS 

STUDY  OF  A  HETEROGENEOUS  18  Nl 
1300)  MARAGING  STEEL.* 

AD-692  928 

NON. DESTRUCTIVE  TESTING 

DEVELOPMENT  OF  A  THERMAL 
NONDESTRUCTIVE  INSPECTION  SYSTEM  TO 
DETECT  CORROSION  IN  AIRCRAFT 

structures’.* 

AD-B63  990 

PANELS(STRUCTURAL) 

RESEARCH  ON  energy  ABSORBING 
STRUCTURES'.  PART  IX,. 

AD-720  899 
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REINFORCED  PLASTICS 

AN  INVESTIGATION  OF  THE  FATIGUE 

and  creep  properties  of  glass 

REINFORCEO  PLASTICS  FOR  PRIMARY 
AIRCRAFT  STRUCTURES.* 

AO-652  9 I  5 

AN  INVESTIGATION  OF  FATIGUE 
BEHAVIOR  OF  REINFORCED  plastics  for 
PRIMARY  AIRCRAFT  STRUCTURES.* 

AD-867  805 

STATE-OF-THE-ART  REVIEWS 

STaTE  OF  THE  ART  IN  DESIGN  AND 
TESTING  TO  ENSURE  CONTINUED 
aircraft  structural  INTEGRITY,* 

AO-667  199 

STRUCTURAL  PARTS 

MAXIMUM  LOAD  PREDICTION  FOR 
SANO'AICH  PLATES.* 

AO-690  215 

AEROSPACE-AFML  CONFERENCE  ON  NDT 
OF  PLASTIC/COHPOSITE  STRUCTURES, 
daytonI  ohioI  march  18-20 i  1969.* 
AD-697  956 

INVESTIGATION  to  improve  the 
STRESS  CORROSION  RESISTANCE  OF 
ALUMINUM  AIRCRAFT  alloys  through 
ALLOY  ADDITIONS  AND  SPECIALIZED 
HEAT  TREATMENT.. 

AD-850  907 

STRUCTURAL  PROPERTIES 

metal  fatigue  in  an  aircraft 

STRUCTURE--TRANSLAT ION. 

AD-660  997 

A  CRITERION  FOR  dynamic  low- 
cycle  SHEAR  FOAcTURE-.* 

AO-600  200 

RANDOM  VIOLATION  studies.* 

AD-690  621 

A  I R  FORCE  AIRCRAFT  STRUCTURAL 

intfgrity  program:  airplane 
REQUIREMENTS. • 

AD-707  809 

A  kOITER-TY»e  method  for  finite 
ELEMENT  ANALYSIS  OF  NONLINEAR 
STRUCTURAL  BEHAVIOR.  VOLUME  II. 

user’s  manual  for  program  behave.* 

AO-717  181 

A  KOITER-TYPe  method  FOR  FINITE 


elemcnt  analysis  of  nonlinear 
structural  behavior,  volume  1. 

THE  modified  STRUCTURE  method.* 
AO-717  790 

ANALYSIS  of  HELICOPTER 
structural  CRASHrtORTHINFSS.  VOLUME 
I.  MATHEMATICAL  SIMULATION  and 
EXPERIMENTAL  VERIFICATION  FOR 
HELICOPTER  crashworthiness.* 
ad-880  680 

SYMPOSIA 

PROCEEDINGS  OF  T”E  AIR  FORCE 
CONFERENCE  ON  FATIGUE  ANO  F°ACT)Rr 
OF  AIRCRAFT  STRUCTURES  AND 
MAtER  IALSi  HELD  AT  «IAKI  BEACH, 
FLA*.  15-18  DECEMBER  1969.-* 

AD-719  756 

VIBRATION 

VIBRATORY  RESPONSE  OF  A  COMPLEX 
STRUCTURE  SUCH  AS  AN  AIRCRAFT 
FUSELAGE  OR  MISSILE  TO  A  RANDOM 
EXTERNAL  FORCING  FUNCTIONS. 

AD-916  789 

THE  PREDICTION  OF  INTERNAL 
VIBRATION  LFVELS  OF  FLIGHT  VEHICLE 
EQUIPMENTS  USING  statistical  energy 
methods.* 

AD-B65  7  J I 

•AIRPLANE  PANELS 

SONIC  FATIGUE  RESISTANCE  OF 

Structural  designs* 

AD-769  187 

AERODYNAMIC  LOADING 

TEST  RESULTS  FROM  THE  BOUNDARY 
LAYER  FACILITY  -  RESPONSE  OF 
STRUCTURE  TO  THE  P5rU00-S0UND  FIELD 
OF  A  JET  (USING  COMBINED  CONTINUUM 
AN,)  FINITE  ELEMENT  uETHOD>,  • 

AD-669  215 

TEST  RESULTS  FROm  THF  BOUNDARY 
LAYER  FACILITY  UHEORY  ANO 
EXPERIMENTAL  COMPARISON),* 

AO-669  217 

ALUHINUM  ALLOYS 

COMPARISON  OF  »L ANE -S T PESS 
FRACTURE  TOUGHNESS  r0R  three 
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ALUMINUM  SHEET  alloys.* 

AD-729  691 

BONDING 

EVALUATION  of  the  adhesive 
BONDING  PROCESSES  USED  IN 
HELICOPTER  MANUFACTURE.  pART  I. 
DURABILITY  OF  AOHESIVE  BONDS 
08TAINED  AS  A  RESULT  OF  PROCESSES 
USED  IN  THE  UH-1  HELICOPTER.* 

AD-70?  053 

BUCKLING(NECHANICS) 

AN  INVESTIGATION  OF  the  OUT-Of 
PLANE  DEFLECTION  BEHAVIOR  OF  THIN 
SHEETS  WITH  CUT-OUTS  IN  A  TENSILE 
FIELD.. 

AO-725  601 

COMPRESSIVE  PROPERTIES 

OPTIMUM  PARAMETERS  OF 
CYLINDRICAL  SANDWICH  SHELLS  WITH 

corrugated-sheet  core  stiffened  by 

ELASTIC  FRAME--TR ANSLATION. 

AD-692  359 

FATIGUEIHECHANICS) 

structural  integrity 
INVESTIGATION  of  REV.-ORKE0  S-2 
CORRUGATED  WING  skin  panels.* 

AO-728  009 

SPECTRUM  CORROSION  FATIGUE  TEST 
Or  VARIOUS  ALUMINUM  ALLOYS.  PHASES 
1  ANO  II.  RA-5C  EXTENDED  SERVICE 
LIFE  PROGRAM.. 

AO-875  665 

HONEYCOMB  CORES 

adhesive  bond  failures  in 

AIRCRAFT  HONEYCOMB  SANDWICH 
COMPOSITES.. 

AO-710  352 

MECHANICAL  PROPERTIES 

ANALYSIS  OF  CRACKS  IN  WIDE 

OR THOTROP  1  C  PLATE  with  longitudinal 

STIFFENERS.* 

AO-729  801 

metal  plates 

STRESSES  ANO  STRAINS  AROUNO  OPEN 


ANo  FILLED  HOLES  IN 
SHEET  DURING  CYCLIC 
AD-726  1 69 


AN  ALUMINUM 

loading.* 


REINFORCED  PLASTICS 

AN  INVESTIGATION  OF  ThE  FAT  I GUF 
ANo  CREEP  PROPERTIES  OF  GLASS 
REINFORCED  PLASTICS  FOR  PRIMARY 
AIRCRAFT  structures.* 

AD-652  915 


SONIC  FATIGUE 

RESPONSE  OF  STRUCTURE  TO  THE 
PSEUDO-SOUND  FIELD  OF  A  JET  (USING 
A  COMBINED  CONTINUUM  AND  FINITE 
ELEMENT  METHOD)  PART  J,* 

AD-663  662 

STRESSES 

STRESSES  IN  SKIN  PANELS 
SUBJECTED  TO  RANDOM  ACOUSTIC 
LOADING.  *• 

AO-656  896 

STRUCTURAL  PROPERTIES 

AIRPLANE  WING  TENSION  SKINS! 
STRUCTURAL  FATIGUE  TESTING. 

AD-631  662 

VIBRATION 


FREE  VIBRATIONS  AND  RANDOM 
RESPONSE  OF  an  INTEGRALLY-STIFFENED 

panel.* 

AD- 7  2  1  517 

•airplanes 

SYMPOSIUM  PROCEEDINGS  STRUCTURAL 
DYNAMICS  OF  HIGH  SPEED  FLIGHT,  LOS 
ANgELES,  CALIFORNIA  -  APRIL  29,  25, 
25 ,  I ?6  1  .* 

AD-269  190 

•ALLOYS 

EVALUATION  OF  Mq-TH  ALLOYS  WITH 
RESPECT  TO  MECHANICAL  PROPERTIES 
FOR  POSSIBLE  USE  ON  COMPOUND 
CONTOURED  PANELS  ON  THE  B-58 
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AIRPLANE. 

AD-284  282 

FATIGUE(MECHANtCS) 

fatigue  CRACK  PROPAGATION  in 
ALLOTS  USED  AS  AIRCRAFT  MATERIALS. 
AD-620  926 

•ALUMINUM 

MATERIAL  -  7Q79..T/51  ALUMINUM 
allot  short  transverse  fatigue 
PROPERTIES  -  DETERMINATION  OF» 
AO-272  259 

DETERMINATION  OF  FATIGUE 
CHARACTERISTICS  of  etched 
CORRUGATED  «E3S  compared  to 
those  of  plain  corrugated 

WE3S. 

AO-286  8  9  1 

•ALUMINUM  ALLOYS 

effects  of  changing  stress 
amplitude  on  the  rate  of  fatigue- 

CRACK  PROPAGATION  IN  TWO  ALUMINUM 
ALLOTS* 

AD-263  765 

mechanical  properties  of  7075-T6 

STEPPED  EXTRUSIONS. 

AO-269  396 

MATERIAL,  7079-T652  ALUMINUM 
ALLOT  TENSlLF  AnO  FATIGUE 
PROPERTIES,  Of  TERMINATION  OF* 

AD-272  105 

MATERIAL  -  7079-T651  ALUMINUM 
ALLOT  -  FATIGUE  PROPERTIES  - 
DETERMINATION  Of* 

AO-272  258 

PROGRAMMED  MANEUVER-SPECTRUM 
FATIGUE  TESTS  OF  AIRCRAFT  beam 

specimens.  bending  fatigue 

PROPERTIES  of  A  GROUP  OF  7075-T6 
AL  ALLOT  BEAM  SPECIMENS  WERE  FOUND 

to  be  similar  to  those  of  ttpical 
aircraft  structures.  pRestresSingI 
periodic  SINGLE  overstressing  and 
PERIODIC  REPEATED  UNoERSTReSS I NG 
EFFECTS  are  OISCUSSEO. 

AD-297  5 H 6 

BEAMSCSTRUCTURAL)' 

effects  of  spec truh  block  size 


and  STRESS  LEVEL  ON  FATIGUE 
characteristics  OF  aluminum  allot 

bo*  BEAMS  UNDER  RANDOM-SEQUENCE 
UNIDIRECTIONAL  LOADING.* 

AD-73H  393 

CORROSION  resistance 

EXPLORATORY  DEVELOPMENT  OF  HIGH 
STRENGTH,  STRESS-CORROSION 
Resistant  aluminum  alloy  f0r  use  in 
thick  section  applications.* 

ad-877  677 

1'AIi.URE  (•MECHANICS) 

random  fatigue  failure  of  a 
multiple  j.oad  path  redundant 
structure.  AIRCRAFT  STRUCTURAL 
MATERIALS  7075-T6  AND  2029-T9 
ALUMINUM  and  SAE  H3R0  STEEL  WERE 
USED. 

AD-60H  125 

FATIGUE  (MECHANICS) 

AN  INVESTIGATION  OF  CUMULATIVE 
F  A  [  SUE  DAMAGE  To  7075-T5  ALUMINUM 
ALLOY f 
AD-H30  152 

INVESTIGATION  OF  EDDY  CURRENT 
TECHNIQUES  in  ANALY7ING  AIRCRAFT 

structures  for  fatigue  damage.* 

AD-M38  893 

FATiGUE(MECHANlCS) 

A  METHOD  TOR  ESTIMATING  THE 

fatigue  life  of  707k-t6  aluminum 
ALLOY  aircraft  STRUO-URES.. 
ad-632  123 

FATIGUE  crack  PROPAGATION  under 
PROGRAMMED  AND  random  loads,* 
ad-650  917 

FATIGUE  TESTS  ON  NOTCHED 
SPECIMENTS  OF  202H-T351  ALUMINUM 
ALLOY  UNDER  A  L0a  ALTITUDE  AIRCRATT 
LOaD  spectrum,* 

AO-676  590 

MECHANISM  OF  FATIGUE  ENHANCEMENT 
IN  SELECTED  HIGH  STRENGTH  ALUMINUM 
ALlOYS • * 

AO-738  950 

SPECTRUM  CORROSION  FATIGUE  TEST 
OF  VARIOUS  ALUMINUM  ALLOYS,  PHASES 
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I  AND  II.  RA-5C  EXTENDED  SERVICE 
LIFE  PROGRAM.* 

AO-375  665 

FORGING 

ESTABLISH  MANUFACTURING  METHODS 
FOR  CLOSED  DIE  ALUMINUM  FORGINGS 
WITH  IMPROVED  STRESS  CORROSION 
RESISTANCE.* 

AO-363  297 

FRACTURE(MECHANlCS) 

A  CRITERION  FOR  OYNAMIC  LOW- 
CYCLE  SHEAR  FRACTURE'.* 

AD-608  233 

comparison  of  plane-stress 
fracture  toughness  for  three 
aluminum  sheet  ALLOYS.* 

AD-729  691 

mechanical  properties 

monotonic  ano  completely 
reversed  CYCLIC  STRESS-STRAIN  and 
fatigue  behavior  OF  REPRESENTATIVE 
aircraft  metals'.* 

ad-653  282 

cumulative  fatigue  damage  under 

CYCLIC  STRAIN  CONTROL.* 

AO-659  302 

NOTCH  TOUGHNESS 

a  general  fatigue  prediction 

METHOD  BASED  ON  NEU8FF<  NOTCH 
STRESSES  ANO  STRAINS',* 

AO-723  671 

POWOER  ALLOYS 

EFFECT  OF  PROLONGED  heating  ON 
THE  MECHANICAL  PROPERTIES  OF 
SINTERED  ALUMINUM  POSDER-- 
translation. 

AO-693  891 

STRESS  CORROSION 

INVESTIGATION  TO  IMPROVE  THE 
STRESS  CORROSION  RESISTANCE  OF 
ALUMINUM  AIRCRAFT  ALLOYS  THROUGh 
ALLOY  ADDITIONS  ANO  SPECIALIZED 
HEAT  TREATMENT.* 

AD-853  907 


•ANTISUBMARINE  AIRCRAFT 
AIRPLANE  PANELS 

STRUCTURAL  integrity 
INVESTIGATION  OF  REWORKED  S-2 
CORRUGATED  WING  SKIN  PANELS.* 

AD-728  009 

•  ARHY 

A  STUDY  OF  The  CHARACTERISTICS 
OF  MODERN  ENGINE  NOISE  AND  THE 
RESPONSE  CHARACTERISTICS  OF 
STRUCTURES* 

AD-272  210 

•ARMY  EQUIPMENT 

management  planning 

HELICOPTER  DEVELOPMENT 
RELIABILITY  TEST  REQUIREMENTS. 
VOLUME  I.  STUDY  RESULTS.* 

AO-725  595 

•ATTACK  80MBERS 

STABILIZERSIHORIZONTAL  TAIL  SURFACE) 

DEVELOPMENT  OF  A  GRAPHITE 

HORIZONTAL  stabilizer.* 

AD-738  900 

•AUSTENITE 

STRESS-CORROSION  cracking  of 
HIGH-STRENGTH  stainless  steels  in 
ATMOSPHERIC  ENVIRONMENTS* 
ad-266  005 

•AVIATION  SAFETY 

helicopters 

ANALYSIS  OF  HELICOPTER 
STRUCTURAL  CRASHWORTHINESS,  VOLUME 
I.  mathematical  SIMULATION  and 
EXPERIMENTAL  verification  for 
HELICOPTER  CRASHWORTHINESS,* 

ad-680  680 

STANDARDS 

THE  PROBLEM  OF  STRUCTURAL  SAFETY 
WITH  PARTICULAR  REFERENCE  TO  SAFETY 
REQUIREMENTS.* 

AD-661  989 

•BEAMS  (ELECTROMAGNETIC) 

PROGRAMMED  maneuver-spectrum 
FATIGUE  tests  of  aircraft  beam 
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SPEC  1 MENS.  BENDING  FaTIGUE 

PROPERTIES  OF  A  .GROUP  OF  7075-T4 
AL  ALLOY  BEAM  SPECIMENS  WERE  FOUND 
TO  BE  SIMILAR  TO  those  OF  typical 
AIRCRAFT  STRUCTURES,  prestress  i  ng  ! 
PERIODIC  single  overstressing  and 
PERIODIC  REPEATeo  UNOERSTRESSING 
effects  are  OISCUSSED. 

AD-287  586 

•BEAMS  (STRUCTURAL) 

PROGRAMMED  MANEUVER-SPECTRUM 
FATIGUE  TESTS  OF  AIRCRAFT  BEAM 
SPECIMENS.  BENDING  FATIGUE 

PROPERTIES  OF  A  GROUP  OF  7075-T6 
AL  ALLOY  BEAM  SPECIMENS  WERE  FOUND 
TO  BE  SIMILAR  To  THpSE  OF  TYPICAL 
AIRCRAFT  STRUCTURES.  PRESTRESSING i 
PERIODIC  SINGLE  OVERSTRESSING  AND 
PERtOoIC  REPEATED  understressing 
EFFECTS  ARE  OISCUSSED. 

AO-287  586 

•BEAMS(STRUCTURAL) 

ALUMINUM  ALLOYS 

effects  of  spectrum  block  size 
ANO  STRESS  level  On  FATIGUE 
characteristics  OF  ALUMINUM  alloy 

BOX  BEAMS  UNDER  RAnOOM-SEQUEnCE 
UN  I  0  I RECT I ONAL  LOADING.* 

AO-73B  397 

•BERYLLIUM 

MECHANICAL  PROPERTIES 

MECHANICAL  PROPERTIES  OF 
BERYLLIUM.  VOLUME  !.• 

AO- 70 1  BOO 

•BIBLIOGRAPHIES 

beryllium 

MECHANICAL  PROPERTIES  of 
8ERYLLIUM.  VOLUME  !.♦ 

AD-701  800 

•bolted  joints 

RECOMMENDATIONS  are  given  for 
THE  EVALUATION  and 

SPECIFICATION  OF  AIRCRAFT 

BOLTS  FOR  FATIGUE  SITUATIONS, 
AO-275  378 


FATlGUE(HECHANtCS) 

TAPERED  BOLTS.  THEIR  INFLUENCE 
ON  FATIGUE  OF  airplane  structures,. 
AO-475  722 

•BOLTS 

RECOMMENDATIONS  ARE  GIVEN  FOR 
THE  EVALUATION  ANO 

SPECIFICATION  OF  AIRCRAFT 

BOLTS  FOR  FATIGUE  SITUATIONS. 

AD-275  378 

AIRFRAMES 

TAPERED  BOLTS.  THEIR  INFLUENCE 
ON  FATIGUE  OF  AIrpl»NE  STRUCTURES,* 
AD-675  722 

•BONDING 

AIRPLANE  PANELS 

ADHESIVE  BONO  FAILURES  IN 
AIRCRAFT  HONEYCOMB  SANDWICH 
COMPOSITES.* 

AD-710  352 

SANDWICH  PANELS 

EVALUATION  OF  THE  ADHESIVE 
BONDING  PROCESSES  UeED  IN 
HELICOPTER  MANUFACTURE.  PART  I. 
durability  of  adhesive  bonds 
obtained  as  a  RESULT  OF  processes 
used  in  THE  UH-I  HELICOPTER.* 
ad-732  353 

•BRITTLENESS 

BIBLIOGRAPHIES 

COLLECTION  of  pertinent 
information  on  analytical  methods, 
design  criteria!  and  construction 
CONCEPTS  for  MATERIALS  that  behave 
In  A  brittle  manner. 

AD-slO  R97 

•BUCKLlNG(MECHANlCS) 

STRUCTURAL  SHELLS 

the  BUCKLING  OF  STIFFENED  and 
UNSTIFFENEO  CONICAL  AND  CYLINDRICAL 
SHELLS. • 

AD-701  R  R  7 
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•CADMIUM 

THF.  EFFECT  OF  CADMIUM  PLATING  ON 
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AIRCRAFT  STEELS, unoer  stress 
CONCENTRATION  AT  ELEVATED 

temperatures* 

AO-271  528 

cantilever  seams 

sonic  fatigue  damping  system 
development* 

AO-258  689 

CARRIER  LANOINGS 
LANDING  IMPACT 

A  METHOO  FOR  establishing 
■LANDING  OESIGN  CRITERIA  for  CARRIER- 
BASED  AIRPLANES.  MATHEMATICAL 
MOOEL.  DESIGN  LOADS'.  FATIGUE 
SPECTRUM.  STRENGTH  envelopes. 

AD-H09  9  38 

CHEMICAL  equilibrium 
PHYSIOLOGY 

CHEMICAL  EQUILIBRIUM  PROBLEMS 
A  I TH  UNBOUNDED  CONSTRAINT  SETS,* 
AD-702  789 

COATINGS 

CORROSION  INHIBITION 

THE  CORROSION  PROTECTION 
AFFORDED  BY  VARIOUS  COATING  SYSTEMS 
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A  KOITER-TYPE  method  for  finite 
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ORTHOTROPIC  PLATE  A."*h  LONGITUDINAL 

stiffeners.* 

AD-729  801 

•CYLINDRICAL  BODIES 
THERMAL  stresses 

EXPERIMENTAL  STUDY  OF  THE 


Ihirmal  ducal  I  Nt.  Or  ciiInuki.ai 
SH|  ll;..* 

AD-702  126 


•DAMPING 

SONIC  FATIGUE  DAMPING  SYSTEM 
DEVELOPMENT* 

AD-258  689 

DAMPING  AND  FATIGUE  PROPERTIES 
OF  SANDWICH  CONFIGURATIONS  in 
FLEXURE* 

40-272  016 


•DEFLECTION 

DAMPING  AND  FATIGUE 
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EROSION,  PART  I.  PRELIMINARY 

Evaluation.* 
ad-697  506 

•ERRORS 

FEASIBILITY  STUDY  OF  A  COMPACT 
ACOUSTIC  DETECTOR  TO  MEASURE  THE 
ACCUMULATED  ACOUSTIC  EXPOSURE 

OF  A  FLIGHT  VEHICLE. 

AD-295  M6M 


D-l  I 

UNCLASSIFIED 


EXP-FAT 


unclassified 
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A  REVIEW  OF  RECENT  RESEARCH  AT 

GALCIT  concerning  fracture 
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REVIEWS 
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AN  APPLICATION  OF  FRACTURE 
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•Mnd  tunnel  investigation  OF 
SEMIRIGID  FULL-SCALE  ROTORS 
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experimental  verification  for 

HELICOPTER  CRASHWORTHINESS.* 

AD-880  680 
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reliability  test  requirements, 
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EXCITED  BY  JET  noise* 
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AO-727  395 


D-15 

UNCLASSIFIED 


JET-LAH 


UNCLASSIFIED 


fatigue  (mechanics! 

structural  design  for  acoustic 
fatigue.* 

AD-925  906 

•jet  FIGHTERS 

variable  amplitude  fatigue 
characteristics  of  a  slab 
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COMPOSITE  MATERIALS 

DYNAMIC  ELASTIC,  DAMPING,  AND 
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HIGH-STRENGTH  STAINLESS  STEELS  IN 
ATMOSPHERIC  ENVIRONMENTS* 

AD-266  006 

•MATERIALS 

FATjGUE 

COMPILATION  OF  ALL  AVAILABLE 

European  and  American  test  data  and 
literature  on  each  kind  of  program 

ANo  SPECTRUM  TESTING;  DEFINED 
ACCORDING  to  propospd  definitions 

ANC  NOMENCLATURE. 

AD-R09  151 

5  YHpoS  I A 

AIR  FORCF  MATERIALS  SYMPOSIUM 
’70,  TECHNICAL  SPECIALIST  SESSIONS, 
HELD  IN  MIAMI  BEACH,  FLORIDA  OH  18- 
2?  MAY  197o‘.  SUMMARY  ABSTRACTS.* 
AD-710  932 

•MECHANICAL  fasteners 
CORROSION  INHIBITION 

THE  CORROSION  PROTECTION 
AFFORDED  eY  VARIOUS  COATING  SYSTEMS 
in  AIRCRAFT  FASTENS0  AREAS',* 

AD-690  936 


0-17 

UNCLASSIFIED 


HET-NOi 


UNCLASSIFIED 


CORSOSJON  RESISTANCE 

CORROSION  RESISTANCE  AND 
durability  of  fasteners  in  aircraft 
STRUCTURES. « 

AD-6SI  J89 

•metal  joints 

FaTICUE  (MECHANICS! 

FATISUE  resistant  STRUCTURES. 
Ad-607  623 

FATIGUEIMECHANICSI 

the  influence  of  fretting  on 

FATIGUE,* 

AD-663  783 

•metal  plates 

THE  VIBRATIONS  IN  THE  PANELS  OF 
THE  airframe  OF  a  CaRAVELLE 
test  SECTION  EXCITEO  BY  JET 

engine  noise  were  studieo. 

ad-28‘1  806 

STRUCTURAL  PROPERTIES 

RESEARCH  ON  ENERGY  absorbing 
STRUCTURES;  PART  V 1 1  '•  * 

AO-687  989 

STRESSES  AND  STRAINS  AROUNO  OPEN 
AND  FILLED  HOLES  IN  AN  ALUMINUM 
SHEET  DURING  CYCLIC  LOAOING.* 

AD- 7  26  169 

VIBRATION 

FREE  V  I faR A T I QNS  AND  RANDOM 
RESPONSE  OF  AN  INTEGRALLY-STIFFENED 
PANEL.* 

AD-721  517 

•METALLOGRAPHY 

AIRCRAFT 

TRANSLATION  OF  RUSSIAN  RESEARCH; 
.AVIATION  TECHNOLOGICAL  INSTITUTE, 
MOSCOW,  VOL  51,  19611  COLLECTION 
OF  ARTtCLEL. 

AD-690  807 

ALUMINUM  ALLOYS 

A  METHOD  FOR  ESTIMATING  THE 
FATIGUE  LIFE  OF  7075-T6  ALUMINUM 
'  ALLOY  AIRCRAFT  STRUCTURES.* 

AO-632  123 


•METALS 

PROCEEDINGS  OF  THE  SEVENTH 

Sagamore  ordnance  materials 

RESEARCH  CONFERENCE.  MECHANICAL  ANO 

metallurgical  behavior  of  sheet 
materials;  CONDUCTED  AT  SAGAMORE 
CONFERENCE  center;  9AQUETTE  lake, 

NEW  YORK,  AUGUST  16  TO  19;  1960. 
AD-268  353 

FATjGUE(MECHANICS) 

cumulative  fatigue  damage  under 
cyclic  strain  control,* 
ad-659  302 

metal  fatigue  in  an  aircraft 
structure --TRANSLATION. 
ad-683  9  9  7 

MECHANICAL  PROPERTIES 

TOUGH  ENEMIES  AGAINST  THE 
STRENGTH  OF  AIRCRAFT.  FaTIGUE  AND 
CREEP  OF  METALS--TRANSLAT ION. 

AD-673  253 

STRESS  CORROSION 

ALLOY  COMPATIBILITY  WITH  SEVERAL 
CLEANING  AGENTS.* 

AD-689  7  9  6 

•NAVAL  AIRCRAFT 

aerodynamic  loading 

STATISTICAL  REVIEW  OF  COUNTING 

accelerometer  data  r0R  navy  and 

MARINE  FLEET  AIRCRAFT.. 

AD-725  890 

AIRFRAMES 

fatigue  crack  growth  behaviop  of 

FOUR  HIGH  STRENGTH  STEELS  IN  TWO 
HUMID  ENVIRONMENTS,  PART  I,* 

AD-725  970 

LANDING  GEAR 

A  METHOD  FOR  ESTABLISHING 
LANDING  design  CRITERIA  for  CARRIER- 
BASED  AIRPLANES,  MATHEMATICAL 

model,  design  loads,  fatigue 
spectrum,  strength  ‘•NVELUPES. 
ad-909  938 


0-18 

unclassified 


•noise 


UNCLASSIFIED 


NO  » -PL  A 


SYMPOSIUM  PROCEEDINGS  STRUCTURAL 
DYNAMICS  OF  high  SPEED  FLIGHT*  LOS 
ANGELES,  CALIFORNIA  -  APRIL  29,  25, 
26,  1961  , • 

AO-269  MO 

sonic  fatigue  resistance  of 
structural  designs# 

AD-269  187 

•NOISE  ANALYZERS 

FEASIBILITY  STUDY  OF  A  COMPACT 
ACOUSTIC  OETECToR  TO  MEASURE  THE 
ACCUMULATED  acoustic  exposure 
OF  A  FLIGHT  VEHICLE. 

AD-295  969 

•non-oestructive  testing 

CORROSION 

DEVELOPMENT  of  A  thermal 
NONDESTRUCTIVE  inspection  SYSTEH  to 
detect  CORROSION  IN  AIRCRAFT 
structures.. 

AD-863  990 

Fat IGUEIHECHANICSI 

the  early  detection  of  fatigue 
damage*. 

AO-730  398 

photoelasticity 

investigation  of  holographic 

TESTING  TECHNIQUES*. 

AO- 7  I B  386 

RE1NF0RCE0  PLASTICS 

AEROSPACE-AFHL  conference  on  ndt  • 
c F  PLASTIv 'COMPOSITE  structures, 
DAYTOn,  OH  1 0 i  HARCH  18-20,  1969*. 

AO-697  956 

SYMPOSIA 

PROCEEDINGS  of  THE  SYMPOSIUM  ON 
NONDESTRUCTIVE  EVALUATION  OF 
COMPONENTS  AND  MATERIALS  IN 
AEROSPACE,  vVEAPOHS  SYSTEMS  AND 
NUCLEAR  APPLICATIONS  I  7  T  H )  HELD  AT 
san  antonio,  Texas.'  on  aprjl  23-25  , 
19-9*. 

A D - 7 0 5  090 


ALUMINUM  alloys 

A  GENERAL  FAT1GU-  prediction 
method  BASED  on  NEl'RER  notch 
Stresses  AND  STRAIN*.. 

AD-723  63 | 

•ordnance 

A  STUDY  OF  The  CHARACTERISTICS 
OF  MODERN  FNGINE  NOISE  AND  THE 
RESPONSE  CHARACTERISTICS  of 
STRUCTURES* 

AD-272  210 

♦PANELS(STRUCTURAL) 

BENDING 

RESEARCH  ON  ENERGY  ABSORBING 

structures,  part  jx.» 

AD--/20  B 9 9 
FLUTTER 

reprint:  influence  of  a 
SUPERSONIC  FLOWFIElQ  ON  THE  ELASTIC 
STABILITY  of  CYLINDRICAL  SHELLS, 
AD-739  192 

•PATROL  PLANES 

AERODYNAMIC  LOADING 

ANALYSIS  OF  FLIGHT  LOAOS  DURING 
LOy.-ALTITUDF  PIPELINE  PATROL 
OPERATIONS.. 

AD-686  989 

•PHYSIOLOGY 

CHEMICAL  EQUILIBRIUM 

CHEMICAL  EQUILIBRIUM  PROBLEMS 
AITH  UNBOUNDED  constraint  SETS,. 
AD-702  789 

•PLASTICS 

TOUGHNESS 

TOUGHNESS  IN  PLASTICS  BASED  ON 
FRACTURE  SURFACE  AppE  AR  ANCE  «  * 

A0-&69  112 

•PLATING 

tHE  EFFECT  OF  CADMIUM  PLATING  ON 
AIRCRAFT  STEELS  UNDER  STRESS 
CONCENTRATION  AT  ELEVATED 
TEMPERATURES* 

A0-J7I  528 


•NOTCH  TOUGHNESS 


D-19 

UNCLASS1FIFD 


PCW-RUN 


UNCLASSIFIED 


•POWDER  ALLOYS 
ALUMINUM  alloys 

EFFECT  OF  PROLONGED  HEATING  ON 
THE  MECHANICAL  PROPERTIES  OF 
SINTERED  ALUMINUM  POADER-- 
translation'. 

AD-693  891 

•PROTECTIVE  COVERINGS 
EROSION 

EFFECT  OF  EROSION  RESISTANT 
BOOTS  ON  UH-IB/O  TAIL  ROTOR  BLADES. 
AD-615  969 

•QUALITY  CONTROL 
AIRFRAMES 

FRACTURE  CONTROL  PROCEDURES  FOR 
AIRCRAFT  STRUCTURAL  INTEGRITY.* 
A0-7JI  565 

•RAINDROPS 

erosion 

single  impact. stuoies  of  rain 

EROSION.  par;  l’.  PRELIMINARY 

evaluation.* 

AO-697  506 

•REINFORCED  PLASTICS 
FATIGUEIMECHANICS) 

AN  INVESTIGATION  OF  FATIGUE 
BEHAVIOR  of  kfinforcco  plastics  for 
PRIMARY  AIRCRAFT  STRUCTURES.* 

AD-861  990 

AN  INVESTIGATION  OF  FATIGUE 
BEHAVIOR  OF  REINFORCED  PLASTICS  FOR 
PRIMARY  AIRCRAFT  STRUCTURES • • 

A0-H67  805 

MECHANICAL  PROPERTIES 

AN  INVESTIGATION  OF  THE  FATIGUE 
AND  CRPEP  PROPERTIES  OF  GLASS 
REINFORCED  PLASTICS  FOR  PRIMARY 
AIRCRAFT  STRUCTURES.* 

AD-652  915 

NON-OESTRUfTIVE  TESTING 

AEROSPACE-AFML  conference  ON  NOT 
OF  PLASTIC/COKPOSITE  STRUCTURES, 

D A  Y  T  On i  OHIoi  MARCH  1 8  -  20 i  1969. • 
AD-697  956 

RESEARCH  ON  energy  absorbing 


STRUCTURES,  PART  IX.* 

AO-720  899 

•REINFORCING  MATERIALS 
MODULUS  OF  ELASTICITY 

DETERMINATION  OF  PHYSICAL  AND 

structural  properties  of  mixed- 
modulus  COMPOSITE  MATERIALS.* 

AD-732  989 

•RESEARCH  PLANES 
aeroelasticity 

predicted  VIBRATION  AND  ACOUSTIC 
ENVIRONMENTAL  STUDY.  FOR  THE  XV-5A 
AIRCRAFT. 

AD-696  283 

•ROCKET  motor  NOISE 

FEASIBILITY  STUDV  OF  A  COMPACT 
ACOUSTIC  DETECTOR  TO  MEASURE  THE 
ACCUMULATED  ACOUSTIC  EXPOSURE 

OF  A  FLIGHT  VEHICLE. 

AD-295  969 

•ROTOR  BLADES  IROTARY  WINGS) 

A  NOTE  ON  HELICOPTER  ROTOR-BLADE 
fatigue-crack  propagation  rates 
under  equivalent-lifetime  fatigue 
loadings* 

AD-27 l  897 

•ROTOR  BLADESIWOTART  WINGS) 
FATJGUEIMECHANICS) 

INVESTIGATION  OF  GENERALIZED 
METHODS  FOR  USE  OF  EXCITATION 

panels  to  produce  helicopter  rot~r 

Blade  FLIGHT  FATIGUE  LOADS  DURING 
WHIRL  TEST,. 

AD-69J  030 

TESTS 

COMPONENT  TESTING  XV-9A  HOT 
CYCLE  RESEARCH  AIRCRAFT. 

AO-627  361 

•RU08ER  COATINGS 

SONIC  FATIGUE  DAMPING  SYSTEM 
DEVELOPMENT* 

AO-258  689 

•RUNWaYS 


D-20 

UNCLASSIFIED 


UNCLASSIFIED 


CAN-SON 


L0A0!NG<MECNAN(CS; 

TH£  DEVELOPMENT  OF  DYNAMIC  TAXI 
DESIGN  PROCEDURES . • 

AO-673  929 

•SANOWICh  CONSTRUCTION 
BUCKLING(MECHANICS) 

MAXIMUM  LOAO  PREDICTION  FOR 
SANOWICH  PLATES,* 

AD-690  215 

optimization 

OPTIMALITY  CRITERIA  IN 
STRUCTURAL  OESI&nJ* 

AD-736  318 

•SANDWICH  panels 

damping  and  fatigue  PROPERTIES 
OF  SANDWICH  configurations  in 
FLEXURE* 

AD-272  016 

bonoing 

EVALUATION  of  The  adhesive 
bonding  processes  used  in 

HELICOPTER  MANUFACTURE.  PART  I. 
durability  of  adhesive  bonds 
obtained  as  a  result  of  PROCESSES 
USED  in  THE  UH-I  HELICOPTER.* 

AO-/32  353 

HONEYCOMB  CORES 

DYNAMIC  ELASTIcI  OAMP I NG i  AND 
fatigue  CHARACTERISTICS  of 

fiberglass-reinforced  sandwich 

STRUCTURE.* 

AO-623  128 

•SHEETS 

HIGH  ENERGY  FORMING  OF  METALLIC 

sheet  materials. 

AO-265  035 

PROCEEDINGS  OF  THE  SEVENTH 

SaGaMoRE  ORc nance  materials 

PtSEARCH  CONFERENCE.  MECHANICAL  ANo 

metallurgical  behavior  of  sheet 

MATERIALS.  CONDUCTED  at  SAGAMORE 
CONFERENCE  center’,  RAQUETTt  LAKE, 
NE.V  YOR<;  AUGUST  16  TO  19',  i960* 
AD-268  353 


•SONIC  FATIGUE 

STUDY  OF  A  RESPONSE  LOAD 
Recorder,  volume  i i :  an  instrument 
for  measuring  strain  history  of  a 
POINT  ON  A  PESONANT  STRUCTURE  OF  A 
FLIGHT  VEHICLE  TO  AID  IN  ESTIMATION 
OF  ACOUSTIC  FATIGUE  DAMAGE, 

AD-903  507 

AIRPLANE  PANELS 

RESPONSE  OF  STRUCTURE  TO  THE 
PSEUDO-SOUND  FIELD  of  a  JET  (USING 
A  COMBINED  CONTINUUM  AND  FINITE 
ELEMENT  MFTHOD)  PART  i,. 

AD-663  662 

INHIBITION 

polysulfide  dispersions  and 

NYLON  -  EPOXY  COMPOSITIONS  AS  SONIC 
FATIGUE  damping  MATERIALS  - 
EVALUATION  of. 

ad-600  170 

JET  PLANES 

STRUCTURAL  DESIGN  FOR  ACOUSTIC 
FATIGUE,* 

AD-925  906 

life  expectancy 

COMPARISON  OF  APPROACHES  FOR 
SONIC  FATIGUE  PREVENTION  • 

AD-933  020 

REDUCTION 

GROUND  ACOUSTICAL  SURVEY  OF  THE 
RB-57F  AIRPLANE  WITH  TF-33-P-1U 
ENGINE,* 

AD-662  597 

TEST  FACILITIES 

THEORCTICAL  and  FXPERIMENTAL 
MODEL  INVESTIGATIONS  of  semi- 
ANECHOIC  ANO  SEMI-REVERBERANT 
ENVIRONMENTS  AND  THEIR  APPLICATION 
TO  THE  RTD  SONIC  FATIGUE  FACILITY.* 

AD-635  BOB 

TESTS 

SIMULTANEOUS  APPLICATION  OF 
STATIC  AND  DYNAMIC  LOADS  ON  SONIC 
FATIGUE  TEST  articles. 


0-2  1 

unclassified 


SOU-STL 


UNCLASSIFIED 


A0-609  907 

♦SOUNO 

techniques  for  establishing 
RANDOM-TYPE  FaTISUE  CURVES  for 
broaoqano  sonic  loaoing. 

AO-290  799 

•STABILIZERS  (HORIZONTAL  tail  SURFACE) 
VARIABLE  AMPLITUDE  fatigue 
characteristics  of  a  slab 

HORIZONTAL  TAIL  FOR  A  TYPICAL 
FIGHTER  AIRPLANE* 

AO- 26  9  790 

•STABILIZERSIHORIZONTAL  tail  SURFACE) 
LAMINATED  PLASTICS 

DEVELOPMENT  OF  A  GRAPHITE 
HORIZONTAL  stabilizer** 

AD-738  90n 

•STAINLESS  steel 

stress-corrosion  CRACKING  OF 
HIGH-STRENGTH  stainless  steels  in 
atmospheric  ENVIRONMENTS* 

AD-266  005 

MATERIALS-SANOWICHi  BRAZED  PH  15- 
7M0  STAINLESS  STEElI  EVALUATION  OF. 
AD-272  091 

TOUGHNESS 

STAINLESS  STEELS  CAN  BE  STRONG 
ANO  TOUGH,. 

AD-695  795 

•statistical  analysis 

TECHNIQUES  FOR  ESTABLISHING 

random-type  fatigue  curves  for 
BROADBAND  sonic  loading, 

ad-290  799 

FATIGUE(MECHANICS) 

DEVELOPMENT  of  statistical 
methods  for  designing  AIRCRAFT  kith 
RESPECT  TO  FATIGUE.* 

AD-631  350 

INSPECTION  PeRIOOS  DETERMINED 
FROM  DATA  OF  CRACK  DEVELOPMENT  AND 
STRENGTH  REDUCTION  OF  AS  AIRCRAFT 
STRUCTURE  USING  STATISTICAL  METHODS 
for  designing  aircraft  with  respect 


TO  FATIGUE.* 

AD-631  35 1 

•STEEL 

THE  EFFECT  OF  CADMIUM  PLATING  ON 
AIRCRAFT  STEELS  UNDER  STRESS 
CONCENTRATION  AT  elfvated 
temperatures* 

AD-271  528 

STRESS  CORROSION  CRACKING  OF 
9390  AND  9335  LOW  ALLOT  STEEL.  A 
LITERATURE  SURVEY. 

conclusions:  marked 

ELECTROCHEMICAL  DIFFERENCE  IN  GRAIN 
BODIES  AND  boundaries  THE 
UNDERLYING  CAUSE!  X-RAY 
DIFFRACTION  ANALYSIS  AN 
EXCELLENT  NON-DESTRUCTIVE  TEST 
METHOD!  SHOT-PEENING  FOLLOWED  BY 
COATINGS  ANODIC  TO  THE 

SUBSTRATE  RECOMMENDED  AS  A 
PREVENTIVE  MEASURE. 

AO-286  281 

MATERIALS  -  SAE  9335  (MODIFIED) 
STEEL  -  260*000  TO  280,000  PSI  HEAT 
TREATMENT  -  DEVELOPMENT  OF  PROCESS 
CONTROL  AND  MECHANICAL  PROPERTIES 
FOR. 

AD-287  899 
CRACK  PROPAGATION 

fatigue  crack  growth  behavior  of 
FOUR  high  strength  steels  in  two 
HUmID  ENVIRONMENTS.  PART  I,» 

AD-725  970 

FAILURE  (.MECHANICS) 

RANDOM  FATIGUE  F»ILURE  OF  A 
multiple  loao  path  redundant 
structure,  aircraft  structural 

MATERIALS  7075-T6  AND  2029-T9 
ALUMINUM  AND  SAE  9390  STEEL  WERE 
USED, 

AO-609  125 

FATjGUE(MECHANICS) 

INVESTIGATION  OF  HIGH  STRENGTH 
STEELS  UNDER  HISTORY  PROGF 
FATIGUE,  PART  I.* 

AD-679  880 


D-22 

UNCLASSIFIED 


UNCLASSIFIED 


STF-STR 


FRACTUREIMECHANICSI 

CRACK  BEHAVIOR  IN  D6AC  STEEL; 

an  evaluation  of  fracture  mechanics 

DATA  FOR  THE  F - r 1 >  AIRCRAFT  »  • 

AO-/57  779 

mechanical  properties 

mechanical  properties  of  high 
sirenoth  steel  aircraft  forging. 
AD-601  556 

MOnOTONIC  and  completely 
REVERSED  CYCLIC  STRESS-STRAIN  and 

fatigue  behavior  of  representative 
aircraft  METALS.* 
ad-655  282 

cumulative  fatigue  damage  under 
cyclic  strain  control.* 

AO-659  502 

toughness 

FRACTURE  toughness  in  high 
strength  ALLOY S-M535-V  STEEL. 

AD-600  008 

FRACTURE  TOUGHNESS  OF  HIGH- 
STRENGTH  STEELS  FOR  MILITARY 
APPLICATIONS. 

AO-68 1  525 

•STEREOSCOPIC  PHOTOGRAPHY 

lasers 

INVESTIGATION  OF  holographic 
testing  techniques.* 

AO-718  586 

•STRAIN  GAGES 
SENSITIVITY 

SCRATCH  STRAIN  GAGE  EVALUATION,. 
AD-692  580 

•  STRAINtMECHANKSI 
WINGS 

STRAIN  MEASUREMENTS  ON  eight 
full-scale  -.'ING  center  SECTIONS.. 
AO-65  1  559 

•STRESSES 

A  REVIEW  OF  RECENT  RESEARCH  AT 
GaLCIT  CONCERNING  fracture 
INITIATION* 

AO-260  079 

techniques  for  establishing 


RANDOM-TYPE  fatigue  curves  for 
broadband  sonic  loading. 

ad-290  799 

COMPUTER  PROGRAHS 

A  KOITER-TYPE  method  I  OR  FINITr 
ELEMENT  ANALYSIS  OF  NONLINEAR 
STRUCTURAL  BEHAVIOR.  VOLUME  II. 
USER'S  Manual  FOR  PROGRAh  BEHAVE.* 
AD-717  181 

•STRUCTURAL  PARTS 
PAIlURE(HECHANICS» 

INVESTIGATION  ANO  ANALYSIS 
DEVELOPMENT  OF  EARLY  LIFE  AIRCRAFT 

structural  failures.* 

ad-885  790 

FATJGUE(MECHANICS) 

RESIDUAL  STRENGTH  IN  THE 
PRESENCE  OF  FATIGUE  CRACKS^* 

AD-669  772 

FATIGUE  MECHANISMS,  FATIGUE 

performance  and  structural 
integrity'.* 

ad-701  515 

LOAOING(HECHANICS) 

A  KOITER-TYPE  METHOD  FOR  FINITE 

LLEMENT  analysis  of  nonlinear 
STRUCTURAL  behavior.  VOLUME  I. 

THE  MODIFIED  STRUCTURE  method.* 
ad-717  750 

HETaL  plates 

Research  on  energy  absorbing 
structures'!  part  VI!.* 

AD-687  589 

POWDER  metallurgy 

effect  of  PROLONGED  HEATING  on 
The  MECHANICAL  PROPcRTIES  of 
SINTERED  ALUMINUM  PnWDER-- 
TRaNSlATION. 

AO-695  85 1 

VIBRATION 

EMPIRICAL  CORRELATION  OF 
EXCITATION  FNVIRONMrNT  ANO 
STRUCTURAL  PARAMETERS  WITH  FLIGHT 
VEHICLE  VIBRATION  RFSPONSE, 


0-25 

UNCLASSIFIFD 


STR-TAJ 


UNCLASSIFIED 


AO-610  982 

•STRUCTURAL  properties 
PREDICTIONS 

INVESTIGATION  ANo  analysis 
DEVELOPMENT  OF  EARLY  LIFE  AIRCRAFT 
STRUCTURAL  FAILURES.. 

AO-38‘1  790 

•STRUCTURAL  SHELLS 

SYMPOSIUM  PROCEEDINGS  STRUCTURAL 
DYNAMICS  of  high  speed  flight!  LOS 
ANGELES,  CALIFORNIA  -  APRIL  28,  25| 
26,  1961  . • 

AD-269  IHO 

aeroelasticity 

summary  of  research 
accomplishments  for  the  per i oo  i 

DECEMBER  1966  To  30  NOVEMBER  1970. • 
AD-733  370 

reprint:  influence  of  a 
SUPERSONIC  FL0WF1EL0  ON  THE  ELASTIC 
stability  of  cylindrical  shells. 

AO- 739  192 

BUCKLINGIMECHANICS) 

THE  BUCKLING  OF  STIFFENED  ANO 
UNSTIFFENED  conical  ANO  CYLINDRICAL 
SHELLS.* 

AD-701  9  H  7 

SANDAJCH  CONSTRUCTION 

OPTIMUM  PARAMETERS  OF 
CYLINDRICAL  SANowICH  SHELLS  WITH 
CORRUGATEO-SHEET  CORE  STIFFENED  BY 
ELASTIC  FRAME--TRAMSLATION. 

AD-692  359 

•STRUCTURES 

ON  MODELS  FOr  ThE  PROBABILITY  OF 
FATIGUE  FAILURE  OF  A  structure* 
AO-259  827 

FEASIBILITY  OF  employing  reduced 
SCALE  STRUCTURAL  models  for  sonic 
fatigue. 

AD-277  186 

FATIGUE  (MECHANICS! 

INVESTIGATION  of  eddy  CURRENT 
techniques  in  analyzing  aircraft 


STRUCTURES  FOR  FATIGUE  DAMAGE.* 
AD-R38  893 

FATIGUE  PES!STAnt  STRUCTURES. 
AD-607  626 

•SUBSONIC  characteristics 
airframes 

INVESTIGATION  of  the  AER0ELAST1C 
STABILITY  of  thin  cylindrical 
shells  at  subsonic  mach  numbers,. 

ad-732  291 
•SYMPOSIA 

SYMPOSIUM  PROCEEDINGS  STRUCTURAL 

dynamics  of  high  speed  flight,  los 

ANgELES’,  CALIFORNIA  -  APRIL  29,  29, 
26 ,  1961  ,* 

AD-269  190 

ViADC-UN  t  VERS  I  TY  OF  MINNESOTA 
CONFERENCE  ON  acoustical  fatigue* 
AD-266  379 

PROCEEDINGS  OF  THE  SEVENTH 

sagamore  oronance  materials 
Research  conference,  mechanical  and 
metallurgical  behavior  of  sheet 
materials!  conducteo  at  sagamore 
conference  center!  raquette  lake, 

NE*'  YORK,  AUGUST  16  TO  1?!  1960. 
AD-268  353 

AIRFRAMES 

PROCEEDINGS  OF  THE  AIR  FORCE 
CONFERENCE  ON  FATIGUE  AND  FRACTuRF 
OF  AIRCRAFT  STRUCTURES  AND 

materials,  held  at  mjami  beach, 
Fla,,  15-18  DECEMBER  1969,* 

AD-719  756 

FATIGUE  (MECHANICS! 

SECOND  sfminar  ON  fatigue  and 
fatigue  design. 

AO-6  11  M9 

FATJGUE(MECHANICS) 

FIRST  SEMINAR  ON  FATIGUE  ANO 
FATIGUE  design. 

AD-619  075 

•TAIL  HELICOPTER  ROTORS 
DOWnKASH 
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